Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



PLUMBING 







I 



WILL. 



BL CHAN 



w 



WEALES SGIENTIFtO & TECHNICAL SERIES. 

CIVIL ENQINEERINQ & 5URVEYIN0. 

Civil Engineering. H. Law 4 D. K. Clark 
Pioneer Engineering. E. Dohson 
Iron Bridges of Moderate Span. H. W. Pendrbd . 
iron and Sleei Bridges & Viaducls, P. Campis 
Constructional Sleel & Ironwork. F. Cauftn . 
Tubular & Girder Bridges, a. D. Demfsbt . 
Materials and Construction. F. CAMriK . 

Sanitary Work. C. Slamii 

Roads & Streets. Law, Clakk, Jc Wallis-Tailer . 
Construction of Gasworks. S.HuoHEHi H.O'CoNNoa 

Water Works. S. Hitobes 

Well-Sinking. J. G. Swcni.eij. A Q, U. Bdeneli, , 
Drainage. G. D. Deupset U D. K.. Clabk . 
Blasting and Quarrying. J. Bubooynb 
Foundations and Concrete Work. E, Dobson 

Pneumatics. C. Toulinbon 

Surveying. T. Baker & F. E. Dtxos 

MECHANICAL ENQINEERINQ, &c 

Engineering Drawing. J. Maxton 
Fuels, Analysis and Valuation, H. J. FaiLLtra 
Fuel. C. W. Williams 4 D. K. Clask 
Boilermaker's Assistant. J. Courtnbt 
Boilermaker's Ready Reckoner. J. Courtnkt 
Boilermaker's Ready Reckoner and Assistant , 
Steam Boilers. R. AKUBrBONci .... 
Steam and Machinery Management. M. P. Bai.e. 
Steam and the Steam Engine. D. E. Clare . 
Steam Engine, Theory of. T, Bakek 
Steam Engine. Dr. Lahdhbr . . . , 
Locomotive Engines. Q. D.DkufsbtJi D.E.Clark, 
Locomotive Engine Driving, M. Eetnolds 
Stationary Engine Driving. M. Ebtnolsb 
Model Locomotive Engineer. M. Rbvholdb 
Modern Workshop Practice. J. G. Wintos . . 3/6 
Mechanical Engineering, F. Cajipih . , , , 2/6 
Details of Machinery. F. Caupin .... 3/-. 
Elementary Marine Engineering. J. S, Bbewbr i/S 

LOCK WOOD 4 SOV, 7, SuUonBr." Hall Court, ) 



1 


r 








WEALE'S SCIENTIFIC & TECHNICAL SERIES. 




MECHANICAL ENQINEERINQ, &c.—contd 






Sewing Machinery. J. W. Ubqtoakt . 


2/- 






Power of Water. J. Oltnm .... 


»/- 






Power in Motion. J. A&movr . , . , 


2/- 






Iron and Heat. J. Aruoub .... 


2/6 






Mechanism and Machines. T. Baker4 J. Nasmit 


2/6 






Mechanics. C. Tomlinbok 


i/6 




Cranes and Machinery. J, Oltsm 


1/6 




Smithy and Forge. W. J. B. Oeakb 


a/6 






Sheel-Metal Worker's Guide. W. J. E. CaAKE . 


1/6 






Elementary Electric Lighting. A. A. C. Swinton 


1/6 






MiNINQ & METALLUROV. 










3/6 






Mineralogy. A. BiHaAT 


3/6 






Coal Mining. Sir W. W. Suttb 4 T. F. Bmms . 


3/fi 






Metallurgy of Iron. B. Baubrmxn . 


5/- 






Mineral Surveyor's Guide. W. Lintkrk . 


3/6 






Slate and Slate Quarrying. D, 0. Davusb . 


3/- 






Mining and Quarrying. J. H, Colunb 


1/6 






Subterraneous Surveying. T. Fbnwick 4 T, Bake 


2/6 






Mining Tools. W. Moboajts . . , . 


1/6 






Plates to ditto. 4to 


4/6 






Physical Geology. Portlook & Taik 


a/- 






Historical Geology. R. Tatb .... 


3/6 






The aboye z vols., bound togetheF . 


4/6 






Electro- Metallurgy. A. Watt .... 


3/6 


^ 




NAVIQATION, SHIPBUILDING, &c. 




■ 




Navigation. J. Gbkfnwoou 4 W. M. Rokhes . 


3/6 


■ 




Practical Navigation. Grkenwood, Robsbr & Law 


7/- 


■ 




Navigation and Nautical Astronomy. J. B. Youn 


2/6 






Mathematical & Nautical Tables. Law h Toirao 


4/- 






Masting and Rigging. R. Kippino . 


a/- 






Sails and Sailmaking. R. Kippino 


1/6 






Marine Engines. K. Murray ft G. Caeuslk . 


4/6 






Naval Architecture. J. Pbakb .... 


3/6 








1/6 






Plates to ditto, 4to 


7/6 






Ships and Boats. W. Bland .... 


1/6 


1 


CROSBY LOCKWOOD * SON. 7. Stationers' Hal CoMT 


».. -a-c 


■ 


L 


i 


1 



I 








1 


WEALES SCIENTIFIC & TECHNICAL SERIES. 




AGRICULTURE & QAROENINQ. 






Fertilisers & Feeding Stuffs. De. B, Dtkr 


"/- 






Draining and Embanking. Prop, J. Scott . 


1/6 






Irrigation and Water Supply. Prov. J, Scott . 


1/6 






Farm Roads, Fences, and Gates. Prof. J. Scott 


1/6 






Farm Buildings. Prof. J. Scott .... 


»/- 






Barn Implemenis and Machines. Pbof. J. Soott 


»l- 






Field Implements and Machines. Prof. J. 3oott 


»/- 






Agricultural Surveying. Pbof. J. Soorr , 


i/e 






TbB Bboye 7 vols., bound togother 


la/- 






F«rm Management. R, S. BtJRN 


a/6 






Landed Estates Management. R. S. Bubh 


a/6 






Farming-Soils. Manures, and Crops. R. 8. Burn */- 






Farming— Outlines — Farming Economy. R.S. 8ubh 3/- 






Farming— Cattle, Sheep, and Horses. R. S. BtrRf 


z/6 




J> 


Farming— Dairy. Pigs, and Poultry. R. S. Born 


*/- 






Farming— Sewage & Irrigation. R. 3. Burh . 


a/6 






Tha above 5 vols., bound together 


11/- 






Book-keeping for Farmers. J. M. Woodham 




a/6 






Ready Reckoner for Land, A. Arman 




a/- 






Miller's & Farmer's Ready Reckoner . 




2/- 






Hay and Siraw Measurer. J. Stsele. 




*/- 






Meat Production. J. Ewabt .... 




j/6 






The Sheep. W, c, Spoo.s-eb . . . , 




3/6 






Multum-in-Parvo Gardening. S. Wood . 




"/- 










3/6 






Market and Kitchen Gardening. C. W, Sbaw 




3/- 






Kitchen Gardening. G. H. F. 0\.%st>t . 




1/6 






Cottage Gardening. £. IIobdav 




1/6 






Garden Receipts. C. W. Quin 




1/6 






Potatoes : How to Grow. J. Pisk , 




a/- 






Culture of Fruit Trees. M. Du Bbbdll . 




3/6 






Tree Planter & Plant Propagator. S. Woon 




2/- 






Tree Pruner. S. Woou 




1/6 






Tree Planter, Propagator, &. Pruner. S. Woo 




3/6 






Grafting and Budding. C. Baltet . 




3/6 






Bees for Pleasure & Profit. G. G. Samson 




■/- 




CROSBY LOCKWOOD & SON. 7, SuHoners' Hall Court. 


E,C. 


^^i^^^^^K 


E 



PLUMBING 

A TEXT-nOOK 

TO THE PRACTICE OF THE ART OR CRAFT OF 

THE PLUMBER 

wrrn supplementary chapters rroN 

HOUSE DRAINAGE 

BHBODYINa THE LATEST I3irR0VE^£NT:j 

BY 

wtllta:\i patox buchax, e.p. 

SANITARY ENGINEER AND PRACTICAL PLUMBER 

PAST PRSSIDKXT Or THX SANITARY AKD SOCIAL KCOXOMT SECTION OF TUn FlfltO- 

BOPHICAL SOGIKTY OV OLASOOW ; AXO FELLOW OF TUB ROTAL itCOTTlSU 

SOOIETT OF ARTS. HE3IURB OF THK SOOIETT OF ARTS; AND 

ASaOOIATE or THE 8ANITABT INStnOTE. LONDON 

WITE FlVt: UU^DHED AND TWELVE ILLUSTJtATIOXH 




UTTIPTJ 



LONDON 

CROSBY LOCXWOOD AND SON 

7, STATIONERS' HALL COURT, liUDGATE HILL 

1902 

{^All Rights Rf^erxtf^'X 



Hefirnx EY A fi s. /if fif 



BY THE SAME AUTHOR. 



Now Ready f with 170 Illustrations, Zs. 6d. cloth. 

VENTILATION 

A TBXT BOOK TO THE PRA.CTIOB OP THE ART OP VENTILATING 

BUILDINGS, WITH A SUPPLEMENTAET OHAPTEB 

UPON AIR TESTING. 

By WILLIAM PATON BUCHAN, K.R 

SANITARY AND VENTILATING ENGINEEB, 

AUTHOR OP '* PLUMBINO.** 

" Invaluable alike for the architect and builder, and should be in 
the hands of everyone who has to deal in any way with the subject of 
ventilation. ** — Metropolitan. 

" The volume contains a ^eat amount of usefal practical informa- 
tion, as thoroughly interesting as it is technically reliable, and Yen- 
THiATiON forms a worthy companion volume to the Author's excellent 
treatise on "PujitBivQ."— British Architect. 



LONDON: CROSBY LOCKWOOD & SON, 7, Stationbrs* Halt. 

COUET, E.C. 



PEEFACE. 



About the end of 1871 great .excitement was occasioned 
in the sanitary world by the severe attack of t yph oid 
fever which his Royal Highness the Prince of Wales 
then had. Londesborough House — although it possibly 
had nothing to do with the origin of the Prince's 
attack — was turned inside out, so far as its drains 
and sanitary fittings were concerned, while the papers 
were filled with all sorts of explanations and suggested 
improvements. I ventured to criticise some oi these 
remarks at the time in a well-known London weekly 
journal, the consequence of which was that I was 
then engaged by the proprietors of the journal referred 
to— -TAe Building News — to write a series of articles 
upon Plumbing for their paper. This was done, and 
the series of articles in question formed the basis of the 
present work, with, of course, considerable modifica- 
tions and a large quantity of additional matter. 

In writing these articles upon Plumbing one 
especial object kept in view was to afibrd a Handy 
Text-book to the apprentice-plumber, to which he 
could turn for an explanation of the mysteries of his 
craft, and so understand the object and uses of the ' 
various pipes used, their difierent sizes and positions, 
&c., &c. I felt the want of such a treatise very much 
when an apprentice, but turn where I would, I could 
meet with none, so that I had to set to work q^t^^ \£a^&!^ 
my own notes the best way possible udAqi >ilixa ^Yt^\»si.- 
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stances. Now all this was unfair as regards the 
apprentice-plumber, and unfortunate considering the 
interests involved, especially when we consider the evil 
effects liable to be produced by bad Plumbing. The 

i'oiner and the mason have had their text-books and 
iterature in abundance, to which they could at any 
moment turn for information, but not so the Plumber. 
His craft was still one of the real mysteries, insight 
to which was only to be obtained by a long probation. 
This little work will, I hope, supply the desideratum^ 
and I shall feel glad should it prove the pioneer of 
many others of a similar practical kind. 

In the new chapters, towards the end, upon Scien- 
tific and Safe Water-closets, and an Improved System 
of House Drainage, it is believed that, so far as the 
safety per se of the house and its inmates are concerned, 
a practical and simple solution has been found to the 
scientific theories and problems of such sanitary writers 
and authorities as Carpenter, Fergus, Gairdner, Latham, 
Littlejohn, Rawlinson, and Eichardson, &c. 

Although it was stated above that the principal 
portion of this work was written with a view to the 
special edification of the young apprentice-plumber, the 
hope is indulged that it may be found useful even to 
architects and medical professors, and also to all 
having anything to do with sanitary matters, while to 
many of my brethren in the trade I trust it may prove 
a useful vade-mecum, 

21, Hbnfbew Street, Glasoow, 
June Ut, 1876. 
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PREFACE TO THE SEVENTH EDITION. 



Ii IS now about twenty years since the first edition of 
this book was published, with 279 illustrations in it. 
Since then other editions have been issued, gradually 
increasing in size owing to addition of new matter 
and drawings, so that the illustrations to the last, 
or sixth edition, numbered about three hundred and 
eighty. 

As a great deal of the extra matter was added in at the 
end of the book, and away from its proper connection, 
advantage has been taken of this new edition to alter 
that by putting back the added matter into its proper 
chapters, and (while deleting some matter in -other 
chapters, now rendered superfluous in this work, owing 
to its being included in the work on "Ventilation," 
No. 275 of Weale's Series) new matter has been intro- 
duced, as well as about one hundred and seventy new 
drawings — ^making in all now five hundred and twelve 
illustrations— in order to show the late«k\i \x!D.^TQr^%- 
ments in Bamtarj Plumbing practioe wp \» dLaX»ek ^^ 
pubHeation. 
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It is to be hoped, therefore, that this seventh edition 
of Plumbing will prove of service not only to the 
rising generation of plumbers and others interested in 
improved sanitation, but also to those who possess one 
or more of the former editions. 

Glasgow, 

January Zrd, 1896. 



Note. — ^The Publishers greatly regret to have to 
record here the death of Mr. W. P. Buchan, within a 
few months of his passing for press the proof sheets of 
the present volume, which is now issued as completed 
by him in anticipation of the demand for a new edition 
of his standard Text-Book of Plumbing, and which 
they feel assured will fully maintain the high reputation 
the work has so long enjoyed. 

London, 

November, 1896. 
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INTRODUCTION. 



There are few things in connection with our modem houses 
of greater interest or more worthy of careful consideration, 
so far as the comfort and health of the tenants or inmates 
are concerned, than the character of the plumber's work. 
The ramifications of the pipes in thousands of cases are 
now so many and various, and the evil effects of bad work 
and of bad planning are so often manifested upon those 
exposed to their baneful influences, that it becomes a 
question of the highest importance to all concerned — and 
who is not ? — What is the character and condition of your 
plumber's work ? In answer to this question, and in order 
to throw some little light upon the subject, it is our 
intention in the following pages to give such information 
upon the matter as, we trust, may be both useful and 
interesting. 

If we allow the mind to dwell for a moment upon the 
subject of architecture in stone, three glorious eras rise up 
before us, in which the genius of the Egyptian, the Greek, 
and our Media) val ancestors had scope, and produced grand 
results, all in consonance with the wants and aspirations 
of their several ages, and results, too, which it is yet left 
for the future to excel. ,^ It is difterent, however, with 
plumbing, for in no past age have its present productions 
as a whole either been equalled or surpassed. 

Of course the mind here may revert to the vast works of 
the Romans in connection with their water au^^bj \\svs^ 
apart from other considerations, a. d\a\MLC»\A.o\i \om&\» "^or^ 
drawn between engineering and pVvrcftbVn^, ^\!>aa V^^*^^^ 
18 the era and grand opportunity ol p\\iBcA>Va^^ «A\a. w»ft^ 
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to bring it to perfection, both the architect and the plumber 
must work in bafmony, and together do whatever id them 
lies to produce such a result aa wilt be both credituble to 
them, and a. bleEsiiig to the community at large. 

The noble and now venerable monuments of tbe past 
before alluded to, were not produced by magic — modem 
science having fairly disposed of the brownies or pixies, 
gnomes, and fairies of our youthful ideaa^they were 
produced by each individual in his own sphere doing well 
the work that lay to his hand. The smith bad to make 
and sharpen the tools, the mason bad to use them, and 
though they were often only classed and looked upon aa 
" labourers," yet we see what grand results able supervision 
could cause both the Egyptian slave and the English 
labourer to produce. 

So wo said in the first edition of this book, brought out 
in 1876. Since then the plumbing trade has come through 
a rare experierkce. It has been patronised by Parliament, 
and from a handicraft has been making great strides 
towards the dignity of a profession. The mere mechanical 
or tule-of-thumb worker is developing into the educated 
craftsman whose work is based upon assured theoiy, and 
who can give a sensible reason for everything he does. A 
good plumber may by-and-by he looked upon as a bene- 
factor of humanity. 

Plumbing is fitting itself not merely to become the hand- 
maiden of the noblest of the professions, but, when education 
has further advanced the race, the physician and the 
plumber may come to be looked upon as brethren, not to 
the lowering of the dignity of the former, but by raising 
"e qualifications and status of the latter. 
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CHAPTER L 

Plumbers' Materials. 

"Plumbing," the art or handicraft of the plumber, is 
derived from the Latin word plumbum, lead ; while 
" plumber," strictly speaking, is one who woiks in or with 
lead. Few, if any plumbers nowadays confine themselves 
to lead. In fact, for general plumber's work, none can, for 
the solder used in joining lead pipes, &c., &c., together is a 
composition of two metals, viz., of lead and tin. Sometimes 
a third, zinc, gets slipping in somehow, generally sur- 
reptitiously, bat its presence in the solder pot is as pleasant 
and useful as that of the bull in a china shop. A metallic 
compound which the plumber largely uses, and in which 
zinc may legitimately make its appearance, is brass. Brass, 
i,e, yellow brass, is an alloy of the two metals copper and 
zinc, in the proportion of 8 oz. of zinc to the lb. of copper. 
Sometimes a little lead is added, say 1 oz. of lead to 5 lb. of 
copper, in order to make the brass softer and easier to work. 
The value of this softness in the afterwear is questionable, 
however. Gun-metal brass, or bronze, is composed of 
copper and tin in various proportions according to its 
intended use. For cannon 9 lbs. of copper to 1 lb. of tin, 
for bushes 8 of copper to 1 of tin, for house bells 4 of 
copper to 1 of tin, for stop-cocks and valves 44 copper, 5 
zinc and 1 tin. 

A plumber's brassfounder says he uses crucibles to hold 
about 501bs. of metal. He first puts in about, say, 30lba. ol 
copper and allows it to get melted and \ip ^o ^ )^\o^e^\:^^'^«» 
which, if the ixxrnace is hot when the cr\xcv\Aft «k.xA <i.ow^'^ 
were put in, may lequire H or 2 hours. TYvew ^ c\\vMcx.e\ o\ ^^ 
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hour before casting the brassfounder puts in his alloy — for 
gun metal 2 oz. of tin and 2 oz. of lead to the lb. of copper 
if the alloy is for water cranes. If it is for hard bush metal 
the lead is omitted and 3 oz. of tin to the lb. of copper put 
in. Sometimes 2 oz. of tin and 1 oz. of lead to the lb. of 
copper may be used, but the alloy is softer then. 

Copper, as will be referred to farther on, is also used for 
pipes, and as sheet copper, and the same with tin. Zinc 
is also used in the shape of sheets, while iron is employed 
in many ways, as for pipes, gutters, ridges, &c. Both iron 
and copper are utilised in the manufacture of the plumber's 
tools. Even silver, as plating, makes its appearance in 
many of the better class of plumbing jobs, especially of 
late years. Lead has been the piincipal material with 
which the plumber worked until about the middle of the 
present century, when other metals or materials largely 
usurped its place, and often ousted it from many places or 
situations where it formerly reigned supreme. Notwith- 
standing all this the quantity of lead still used by plumbers 
in their work, both on the outside and in the inside of build- 
ings, is still great. 

On account of its nature and applicability it is difficult 
to supplant lead with anything better for many purposes, 
and especially at less cost. The plumber of to-day, while 
also using other metals in the course of his work, has yet to 
be largely a lead worker, and unless he can handle this 
metal properly his title to the old and honourable designa- 
tion of " plumber " will be apt to be called in question. 

The plumbing craft existed not only in Kome coeval 
with the Caesars, but also in Babylon long before, and 
anterior to either in Egypt as far back as the reign of Menes, 
about 5,000 yeara B.C.* Among the finds discovered in the 
Lake Dwellings of Central Europe, .crucibles for melting 
metals have been found. All this tends to show the high 
antiquity of the use of metals by man. Stone or fiint 
implements were common thousands of years prior to the 
introduction of metals. + 

As a metal lead (chemical symbol Pb.) is comparatively 

♦ Iq the song attributed to Moses, Exodus xv. 10, lead is men- 
>iied. Also in Numbers xxxi. 22, and Job xix. 24, &c., but these 
'omparatively recent references to its use. 

[n this connection see *' Human Origins," bjr Samuel Laing, 

Aed bjr Chapman and Hall, London. 
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soft, and is one of the heavier metals coining after iridium, 
platina, gold, tungsten, palladium, and mercury. Taking 
a cubic foot of water at 40° Fahr. as 1000 oz. avoir- 
dupois, the specific gravity of lead is 11*352, or 11,352 oz. 
to the cubic foot. That is to say that lead is eleven and 
one-third times heavier than water. Its colour is greyish, 
or a sort of bluish white, with a metallic lustre. Clean 
lead is even brilliant, but it soon gets tarnished by exposure 
to the atmosphere or to damp in consequence of the 
formation of a thin film of oxide on its surface. Being 
durable, easily fusible, flexible, malleable and plastic, lead 
can be used for a large variety of purposes. 

When exposed to the air during fusion lead oxidizes, and 
so is styled a base metal. Gold, platinum and silver do 
not oxidize when so exposed but remain bright, and hence 
are designated noble metals. 

Lead is obtained from lead ore, or sulphide of lead, a 
mixture of sulphur and lead otherwise named Galena. 
This mineral Galena when pure is composed of 13*3 parts 
of sulphur to 86 of lead according to Chambers, or 86*55 
of lead to 13*45 of sulphur according to other authorities. 
Silver is often found in the lead, sometimes in considerable 
quantities. Maguire says from 2 oz. per ton up to — in the 
mines of Colorado — as much as 800 oz, per ton. Copper, 
zinc, and antimony are also found mixed with it. For the 
plumber's general use lead as pure as possible is preferable. 
Hard lead implies adulteration. When the silver amounts 
to 4 oz. or even less in the ton it is separated from the lead 
either by Pattinson's process, or by Kartin's more recent 
improvement upon it. 

Lead mining is carried on at various places in England, 
especially in Derbyshire and the North, also in Cornwall 
in the South. Like\ijrise in the Isle of Man and at Lead- 
hills in Scotland. No doubt the Eomans were acquainted 
with and worked some of these mines. In Europe, 
however, Spain produces the most lead. P. J. Davies, 
quoting from Herr Landsberg, gives the following estimate 
for the year 1881 : — Spain, 120,000 metric tons ; Germany, 
90,000; England, 67,000; France, 15,000; Italy, 10,000; 
Greece, 9,000 ; Belgium, 8,000 ; Austria, 6,000 ; Russ\ss.^ 
1,500; while the output of the United State^^oi tosvww'ixXs*^^^^^^ 
at 110,000 tons. Since then A\\atTaVA%v^\\^^\\vtT:\^^^ -sOsax^^ 
quantity of lead, the amount m \^^^ \i«vcv?;t><^.^'^*^ "^^^^^ 
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liour before custiiig the brasstounder pute iu his alloy— for 1 
gun metal 3 oz. of tin and 2 02. of lead to the lb. of copper 
if the alloy is for water cranes. If it is foi' haixl bush metal 
the lead is omitted and 3 oz. of tin to the lb. of cojiper put 
in. Sometimes 2 oz. of tin and 1 oz. of lead to the lb. of 
copper may be used, but the alloy is softer then. 

Copper, as will be referred to farther on, is also used for 
pipes, and as sheet copper, and the same with tin. Zinc 
is also used in the shape of sheets, while iron is employed 
in many ways, as for pipes, gutters, ridges, &c. Botn iron 
and copper are utilised in the manufacture of the plumber's 
tools. Even silver, as plating, mahes its appearance in 
. many of the better class of plumbing jobs, especially of 
late years. Lead bis been the pnncipal material with 
which the plumber worked until about the middle of the 
present century, when other metals or matoriaJa largely 
murped its place, and often ousted it from many places or 
situations where it formerly reijjned supreme. Notwith- 
standing all this the quantity of lead still used by plumbers 
in their work, both on the outside and iu the inside of build- 
ings, is still great. 

On account of its nature and applicability it is difficult 
to supplant lead with anything bettor for many purposes, 
and especially at loss cost. The plumber of to-day, while 
also using other metals in the course of his work, has yet to 
be largely a lead worker, and imless he can handle this 
metal properly his title to the old and honourable designa- 
tion of "plumber" will he apt to bo called in question. 

The plumbing craft existed not only in Kome coeval 
with the Ciiisais, but also iu Babylon long before, and 
anterior to either in ligypt as far back as the I'eigu of Menes, 
about 5,000 yeai-s B.C.* Among the fluds discovei'ed in the 
Lake Dwellings of Central Europe, crucibles for melting 
metals have been found. All this tends to show the high 
antiquity of the use of metals by man. Stone or flint 
implements were common thousands of years prior to the 
introduction of metals, t 

As a metal lead (chemical symbol Pb.) is comparatively 

• In tho HDDp attributiid to MoseH, EioduB xv. 10, luad in nieu- 

Honed. AJhq in NmnberB xixi, 32, and Job six. 24, &a., but these 

/im cooiparatiTely tccuul rcfercDces to its use. 

r In tbio coaaoction urn " Huiuau Origiiu," bj Saiuiiel Laiug, 

publiabod by Ohapaiau and Hall, Londun. ^^^^^H 
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soft, and is one of the heavier metals coining after iridium, 
platina, gold, tungsten, palladium, and mercury. Taking 
a cubic foot of water at 40° Fabr. as 1000 oz. avoir- 
dupois, the specific gravity of lead is 11*352, or 11,352 oz. 
to the cubic foot. That is to say that lead is eleven and 
one-third times heavier than water. Its colour is greyish, 
or a sort of bluish white, with a metallic lustre. Clean 
lead is even brilliant, but it soon gets tarnished by exposure 
to the atmosphere or to damp in consequence of the 
formation of a thin film of oxide on its surface. Being 
durable, easily fusible, flexible, malleable and plastic, lead 
can be used for a large variety of purposes. 

When exposed to the air during fusion lead oxidizes, and 
so is styled a base metal. Gold, platinum and silver do 
not oxidize when so exposed but remain bright, and hence 
are designated noble metals. 

Lead is obtained from lead ore, or sulphide of lead, a 
mixture of sulphur and lead otherwise named Galena. 
This mineral Galena when pure is composed of 13*3 parts 
of sulphur to 86 of lead according to Chambers, or 86*55 
of lead to 13*45 of sulphur according to other authorities. 
Silver is often found in the lead, sometimes in considerable 
quantities. Maguire says from 2 oz. per ton up to — in the 
mines of Colorado — as much as 800 oz, per ton. Copper, 
zinc, and antimony are also found mixed with it. For the 
plumber's general use lead as pure as possible is preferable. 
Hard lead implies adulteration. When the silver amounts 
to 4 oz. or even less in the ton it is separated from the lead 
either by Pattinson's process, or by Kartin's more recent 
improvement upon it. 

Lead mining is carried on at various places in England, 
especially in Derbyshire and the North, also in Cornwall 
in the South. Like\yise in the Isle of Man and at Lead- 
hills in Scotland. No doubt the Romans were acquainted 
with and worked some of these mines. In Europe, 
however, Spain produces the most lead. P. J. Davies, 
quoting from Herr Landsberg, gives the following estimate 
for the year 1881 : — Spain, 120,000 metric tons ; Germany, 
90,000; England, 67,000; France, 15,000; Italy, 10,000; 
Greece, 9,000 ; Belgium, 8,000 ; Austria, 6,000 ; Russia, 
1,500; while the output of the United States of AjKvet\^A\^^\iJ^ 
at 1 10,000 tons. Since then AustraVas\a.\\aa \\\\:tv\^^^ ^\^ix%^ 
qnantity of lead, the amount in 189^ V>e\i\§; b^,^^^ Voroa* 



The imports and exports of lead for the years 1891-1893, 
according to Board of Trade returns, were : — 



In December, 1893, we imported from Germany 597 tons, 
from Spain 7,790 tons, from Greece 1,785 tons, or alwiit 
double average quantities, from Australasia 4,047 tons, 
from other countries 2,949 tons. 

When the lead ore or Galena is taken from the mine, it 
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Fig. 1. 

is broken up into small pieces and washed. It is then put 
into a reverhcratory furnace, about one or two tons or so 
at a time, to be roasted, and either with or without lime. 
Tn about two hours' time the chaige is roasted. During 
this process the larger jwrtion of the ore (Pha.) takes up 
four equivalents of ox)'gcn, and becomes sulphate of lead 
(Pbo, SO,), a little oxide of lead (Pbo) is also formed, 
while another portion remains unaltered as sulphide ot lead. 
After it is roasted, the ore is thoroughly mixed together, 
and the heat of the furnace suddenly raised This causes a 
reaction between the unchanged and the oxidized portion 
of the ore, and reduces much of the load, sulphureous acid 
being at the same time evolved. In the third stage, lime is 
thrown in and mixed with slag and reduced ore. When 
this becomes acted on, the whole of the lead is practically 
separated from the ore, and is then run off at the tap-hole. 
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FigB. 1 and 2 give plan and longitudinal and vertical aec- 
tion of a Beverberatory Lead Furnace as illustrated in 
Chambers's Encyclopredia (ed, 1874), 

During the smelting process a quantity of the lead is 
volatilised, and earned off as fwne or imioke, which, when 
allowed to escape into the atmosphere, not only involves 
loss of beat, but also destruction of the vegetation in the 




Rg. 2. 

noighbonrhood, as well as poisoning the cattle and other 
animals feeding near. One cure for this is to carry the 
smoke and fumes from the furnaces through a long 
horizontal fine — -perhaps a mile in length — to a vcrticd 
stalk, when the fiime condenses on the side, and may be 
collected. Abonb 33 per cent, of the fume recovered con- 
sists, it is stated, of metallic lead.-- 

* "Chambera'a Encyotoptedia." 



CHAPTER n. 



Plumbers' Tools. 

Preparatotiy to beginning work, the plumber has to 
provide himself with tools. On page 9, an illustration is 
given of the sort of tools required. Of some of these, such 
as hammer, ladle, file, dresser, shave-hook, soldering-iron, 
it is useful or necessary to have more than one. 



1. Gopper-bit — ^hatchet ahape. 

2. Copper-bit — straight. 

3. Hammer. 

4. Cold-chiseL 

5. Screwdriver. 

6. Coupling-plyers. 

7. Wire-plyers. 

8. Ladle. 

9. Soldering Cloth, difPerent 

siises, used to suit size of 
joints. 

10. Pocket-knife. 

11. Foot-mle. 

12. Gouge. 

13. WoodChiseL 

14. Awl or Brog. 
*15. Chalk-line. 

16. Set- wedge. 

17. Iron Bending Pin. 

18. Chipping-kmfe. 

19. Small Shears or Snips. 

20 and 21. Rough and Smooth 
Rasps. 



22 and 23. Rough and Smooth 

Files. 
24. Tompion or Pipe "Widener — 

boxwood. 
25 and 26. Flat and Round Dres- 

sers. 

27. Wood Mallet. 

28. Shave-hook. 

29. Soldering-iron. 

30. Solder-pot. 

31. Pothook. 

32. Spirit-level. 

33. Saw. 

34. Callipers. 

35. Smudge-pot and Brush. 

36 and 37. Stone Chisel and Bat- 
ting-iron. 

38. Plane. 

39. Compasses. 

40. Square. 

41. BoRsing-pin. 

42. Looking-glass. 

43. Tum-^ey. 



On next page a sketch, Fig. 4, is given of the interior 

of a plumber's shop showing the furnace, large pot for 

melting lead and large ladle. Also the plumber's shop fire 

frj'iA ita iron blower raised up. This iron \Ao^er^ ^ mil 
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be seen, is balanced by an iron weight, the two being held 
up by the chain or cord hung over the pulley P. 

At the side of the fire is seen a pail, generally kept 
nearly full of water for cooling the handle of the soldering 
irons. In the middle of the floor stands a plumber's chafler, 
and beside it on the floor are lead and solder ingot moulds. 
A vice is seen attached to one end of the bench, while on 
it lie several tools, including a gasoline blower B, for solder- 
ing with independent of a fire, a copper hatchet bit, shears, 
plane, dresser, and screw-wrench. On the wall are seen 
dies for screwing brass pipes, and purchase tongs, and also 
set of wood mandrels from 1^- in. diameter to 6 in. diameter, 
also two iron stop-cock keys. 

Fig. 5 shows a plumber's lead-burning machine used for 
joining two pieces of lead together with lead in place of 
solder. This machine consists of two principal parts, viz., 
the atmospheric air-pump and the hydrogen gas generator. 
The former is a cylinder fully 4 ft. high and 1 ft. dia- 
meter. It is made say of No. 18 galvanized sheet iron, 
with a water-tight division across its centre. From the 
bottom of this division a pipe 1^ in. or so in diameter is 
suspended as indicated at K, while another and smaller 
pipe J about | in. in diameter is led up as shown, to act as 
an air-pipe from the hand force-pump P. When the pump 
P is to be worked the top division of the cylinder w is 
nearly filled with water. This water runs down into the 
lower space Y through the pipe at K. When the pump p 
is worked the atmospheric air is blown into the division Y 
and so presses up the water into the upper receptacle w. 
This water in w then tends to regulate the pressure of the 
air delivering through the air-pipe J and india-rubber pipe 
L to the forked junction pipe A B. H is a stop-cock for 
regulating and stopping the air passing up through the 
pipe J. 

The hydrogen gas generator stands about 3 ft. 6 in. 
high* and is in three divisions or compartments. It is 
made of wood and has the upper and lower compartments 
lined with sheet lead. The seams and pipe junctions are 
burned, not soldered. 

In the lower compartment is placed the zinc or spelter 
Z z, which is shown resting upon a perforated eXveXi ot \aSsfe 

♦ The 8 A oompartmeot of one beside raeTLO-w \a Vl\VDL.Vsi^t'^ 
S in. wide inside. 
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bottom made of heavy sheet load. The zinc is put in 
through the 4-in. tnip-screw ojiening T. i is a wooden plug. 
After the zinc is put into the lower chamber and the 
trap-door T closed, water and Bulphuric acid, in the pro- 
portion of fidly two-thirds of the former to one-third of the 
latter,* are put into tho upper chamber, from whence they 
flow by the 1 in. or li in. pipe E into the lower chamber, 
when hydrogen gaa ia generated which geta into the small 
lead box or safety chamber N, in the middle, with its divi- 
aional tongue d, throujili tho pipe and stop-cock C. The 




1 

I 



hydrogen gas then passes on through the |-in. india-rubber 
pipe H to one side of the fork B, when the giw passing 
through the stop-cock B meets with the air passing through 
theatop-cock A at the pipe M, to which is attached the india- 
rubber tube tr and nozzle F. 

" Mr. Hellyer sayn hia proportion is 7 Iba. of zinc clippingn to 3 
qoBrta of water and n pint and ahalf of inlplinrin aoid. wTien work- 
iiyr » Jiiot of acid ia ndded nbout every two hooTB, the zinc luBtiny 
f^'g-ht or fen rlap'. In heavy work mnoh more zinu will bo nsed in less 
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For light M'ork a small nozzle is used, for heavy lead, a 
larger sized one. 

When too much liquid has condensed in the safety-box N 
it can be let off by unstopping the short pipe x. When 
doing so the cock c should be shut and any light or flame 
held away from x in case of explosion. The stopper at x 
may be a half coupling with the hole in the ring filled up. 

When putting the water and sulphuric acid into s A 
compartment, open the cock c to let air out from the z z 
compartment, so that the liquid may get down. Then shut 
cock c. When the gas has 
been generated it forces the 
liquid back up into the s A 
chamber. When using the air- 
hydrogen blow-pipe for joining 
lead, the edges of the lead 
should be shaved bright and 
the thin narrow strip of lead 
used in place of solder should 
also be shaved clean and bright. 3 
The jet tube is held in the 3 
light hand, the lead strip in 
the left. For practice the ^»- ^^ 

india-rubber tubes L and R are 
much longer than in Fig. 5 to allow for moving about. 

After using the machine the saturated liquid should be 
drawn off, by taking out the plug at i, to prevent deposit. 

When lining a cistern or suchlike the seams are not 
kept in the corners as with soldering, but the lead for the 






Fig. 6a. 



Fig. 6b. 



Fig. 6o. 



sides is bent an inch and a half or so on the bottom as per 
F, Figs. 6, 6a, and 6b, so that the lead-buriviiY^Tfta,^\i^^^^^ 
on the flat. Then at the uprighit eiiAs ol \X\a c^sX.wsN.'CeL^ 
Beams are sometimes burned diagoivaXVy ^^ V^'c T>^^^J^• ^ 
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beginning about 9 or 12 ins. out from the comer at the 
bottom and finishing about 2 ins. out at the top as indi- 
cated in the sketch. The slope D is to allow a rest for the 
lead used in the burning. A good workman, however, can 
bum the seam quite vertically, as at V, Fig. 6o, the seam 
being kepi a foot or so back from the corner to give the 
man room to work. 

In Figs. 6, 6a, and 6c, the lead is shown overlapped. In 
many schedules this overlap is stated to be an inch and a 
half. In Fig. 6b, the lead is shown edge to edge at the 
seam F. 

In patching some men simply lay the lead patch against 
the other lead forming the vertical walls of the chamber, 
and burn all round the laid-on patch. In other cases a less 
skilled burner will make a slit horizontally in the main 
sheet lead for his patch to slip through an inch or so, and 
80 *he gets a rest for his seam along the bottom of the 
vertical patch. 

The saturated acid should not be left lying in the bottom 
compartment z z, but should be drawn off through the pipe 
I after each service of the machine in order to prevent 
deposit inside of sulphate of zinc. 



CHAPTER III. 

Half-Circle Eaves Gutters. 

" The roof is ready/' is generally the signal which brings 
the plumber upon the scene. The mason begins at the 
foundation or the bottom, the plumber, however, begins at 
the top. The mason — or bricklayer, &c., as the case may be — 
has carried up the walls to their destined height, the joiner 
has done his share, so far, by laying the joists and doing 
the woodwork of the roof, and now the plumber has to do 
his part at making things watertight, and conveying away 
the rain-water which may fall upon the roof. 

There are many ways of doing this, just as it happens to 
be a large or a small roof, a simple or a complex one; a 
cheap job, where nothing but plain half -circle eaves gutters 
are allowed, or one where tons of lead are required for the 
gutters, flashings or skews, valleys or flanks, skylight open- 
ings or dormer windows, hips or piends, ridges, and perhaps 
one or more flats, or *' platforms," as they are sometimes 
styled. 

If it be a plain roof with two gables, we will say that 
only simple half-circle iron rhones — i.e., half-round eaves 
gutters made of cast iron — are to be put along the eaves on 
the back and front of the house. In such a case gutters 
4^ in. wide — which is a common size — may do ; although 
they can be had from 3 in. upwards. These 4^ in. cast- 
iron gutters, of which Fig. 7 shows transverse . 
section, are generally cast in 6-ft. lengths, with a \^J 
faucit at one end ; but, of course, short pieces can 
be had to any length, or as much can be cufc^^Vei^ii^ ^%» a« 
or chipped off a full length as to xeAwt^ SXi ^ ^^ ^^'**^ 
deaired, md a new hole for the \)otl,F\^. ^,\v^«»^>sv^^^^^ 
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drilled. ADgular gutters can also be had of different shai 

to fit or turn round all sorts of corners. 

If one half-circle gutter is merely to go along 
the front of tlie house, and another along the 
back, then, according to the length of frontage, 
&c., so will be the number of the lengths of 
gutterrequtred, «.(;., if the fi'ontage bo fully 35 ft. 
then six lengths will do ; with a " close-end " on 
each end of the gutter and a nozzle, 
pap, or drop, as it is variously 
termed, to conduct the rain into 
[1 -water pipe (or " conductor "), as per 

The close ends may be had either loose or 
cast on, hut the nozzle is cast along with the 
gutter. Short pibces of gnttcr with the nozzle, 
called " nozzle-pieces," may also be had. In 
cases where the conductor bus an ornamental 
rain-water-head at its top, then the nozzle and 
one close end are often dispensed with, and the 
gutter aJlowed to run quite openly into tlie 
water-head, as pei' Fig. 10. M^ny prefer 
the nozzle, however, as it pre- 
vents the water running back 
n the under side of the gutter. 
This may be prevented by put- 
ting on a small piece of sheet 
lead under the end of the 
This iron gutter is supported by malle- 
able iron hooks about IJ in. or IJ in. broad, 
and from i in. to .) in. thick. These hooks are 
made to fit the outside of the gutter, so that 
the gutter may lie properly in them, and while 
at the higher end of the gutter the hook 
is shallow, at the other end, owing to the 
declivity which the gutter requires for the 
proper flow of the water, the hook has to ho 
so much deeper. 

Fig, 11 is a view of the shallow hook, and 

Fig. 12 the deep hook, with the two slate 

nails or IJ-iu. screws which lix it to the 

wooden roof. In some cases the hooks have 

^B be lot into Ibo sioiio, when they are tither wedged i 



ipes^ 



W^' 



I 
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gutter. 
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firmly, or else, a hole being cut in the stone, the inner end 
of the hook is bent down, and being inserted into the hole, 
the hole is run full of lead, as per Fig. 13. This has to be 
done just as the exigencies of the case may require and the 
circumstances allow. 



Fig. 11. 



J^ 



Fig. 12. 




Fig. 13. 



To make the hooks for a 4J-in. iron gutter about (say) 48 ft. 
long (which gives eight 6-ft. lengths, minus about 1 J in. off 
foF the slip, or overlap at each joint, if the lengths are cast 
exactly 6 ft. long), will require about 27 ft. 
of hoop iron, as, allowing for two hooks for 
each length, or one hook every 3 ft., there 
will be seventeen hooks, and each piece of 
iron of a different length. The shortest 
piece will be 18 in. long, which allows 11 in. 
to go up the roof, and 7 in. to support the gutter ; every 
other piece is cut a little longer, say, one-eighth of an inch, 
which in this case, where the gutter is supposed to have a 
run all to one end, gives about two inches of declivity in all, 
or a quarter of an inch to each length. 

When the pieces of hoop iron which are to form the hooks are 
cut, they are arranged as per Fig. 1 4, and a mark struck across 
them from A to c, A being 7 in. from the end B, and 11 in. 
from the end E, while c is 9 in. from the end D, and 11 in. 
from the end F. This arrangement gives 7 
•f- 11 = 18 in. as the length of the shortest 
hook, and 9 + 1 1 = 20 in. as the length of 
the longest hook ; the length of the others 
being all intermediate between these. The 
pieces at the ends B d may then be heated 
and bent square as per Fig. 15 at the 
marks A — c, and being again heated to 
redness at the same end the points B D 
are, one by one, inserted into the nose or catch of an iron 
mould specially made for that purpose, and the hook formed 
by the hoop iron being bent over it as per sketch Fig, 16. 

Two or three holes having been putvcheA. ioT ^Llti^ w^^'a. ^^ 
shown in Yig, 11, the hooks, when broM^Vvt to ^ xsv^^ \vRaX»^ 




Fig. 14. 
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are tarreii, iind after cooling are i'ea<Iy for use. I» place of 

tarring the liook, when time allows, it may be 

I pninteil, first; with a coat of red leaii, and then 
I a coat of paint of the same colour as the gutters. 
Fib 15- When galvanized hoop-iron is used, heating and 
tarring and also painting are genei-.illy dispensed 
with. This non-protection is not to he recommended, how- 
Each of the above lengths of gutter has a faucit end and 
a spigot, or plain end, the plain end of the 
y one length fitting into and lying upon the 
^ faucit of the next length. The Joint is 
^ made tight with putty or red lead, the 

Jjv^ spigot of the one length and the faucit of 

1* '''" "^'i^'' bfi'ig squeezed together and kept 

I tight by means of the bolt and nut, as per 

I Fig. 17. 

• After these iron gutters have been put 

Fijf. I(i. up it sometimes happens that they are 

bloivn down in a gale of wind ; to prevent 
that, however, the gutters should either be tied to the 
hooka with copper wire, or else pieces of hoop iron are 
fixed to the roof at one end, and the other end put across 
the top of the gutter to protect it and keep it down, as per 
Fig. 18. For zinc gutters the hooks have to be made in the 
same style as above, but the lensrths of zinc gutter, in place 
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Fig. 17. Fip. IK. Fitf. 19. ^M 

of being screwed together, with putty, &c., are soldered, 
while to keep the nine gutter in its place an iron bolt can 
he passed through the bottom of the gutter and through a 
hole made for it in the bottom of the hook, and so it is kept 
fast, as per Fig. 19. The irou bolts ibove spoken of are 
about 1 in. long and i in. thick. The hole'; in the gutters, 
&c., are, of course, of a corresponding size 

Sheet lead used to be largely emj)lojed for these half 
round eaves gutters, but it is now getting out of use in 
- many cases, on account of the lai^e adoption of cast iron 
JjD some cases, malleable iron has been applied for the pur- 
tose. It reqiiirea to bo well painleil. 
Fiff. 9 shows a plain halt-circle cnstrUon^V^VCT. Y\'j.'itS 
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is cross section of a half-circle cast-iron gutter, with a small 
bead or moulding along its front edge. Fig. 21 is cross 
section of a half-circle eaves gutter made out of sheet lead 
of from 6 lbs. to 8 lbs. per square foot. The front edge is 
turned round as shown, about J in. or ] in. in diameter for 

Pig. 20. Fig. 21. 

stiffness to the gutter. The hooks to support this lead 
gutter should be 1 J in. broad, and not more than about 2 ft. 
apart ; close ends, joints, paps, and angles may be all sol- 
dered, but circular gutters can be worked. 

Instead of the hooks being fixed by nails, as in Figs. 12 
and 18, they may be driven 
into joints or holes in the wall, a \^^^^^ ^ 

in which case they are formed ^J' «^&==^^ 

as per Figs. 22 and 23. ^^^ 22. Fig 23. 

Figs. 24 and 25 show speci- 
mens of the angles for half-circle gutters, the former being a 
square left-hand angle, and the latter an obtuse right-hand 
angle. 

Pig. 26 is a short union faucit. It could be used, e.^., for 
joining the two spigot ends s s of Figs. 24 and 25 angles ; said 
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Fig. 26. 

spigot ends lying inside the union faucit, so that this union 
faucit is, of course, fully wider inside than the spigot ends 
of the gutters over all. 

When the short union-piece is intended to go inside the 
two faucit ends of two gutters, it is styled a clip, and is 
simply a short piece of the gutter with two holes in it for 
the iron screw bolts. The union faucit has also a hole at 
each end of it for the bolts. 

Fig. 27 shows an iron drop or nozzle-piece^ with. %. i»M*K^ 
at each end, and the "pap," "nozzle" ot oxxVXeXiloTXJcv^^^acsx^^ 
p, in the middle. Angles like Figs. 24 auA ^b m^^ ^^^ '^^^ 
had with drop in bottom as required. 






CHAPTER IV. 

Ornamental Iron Gutters. 

In the foregoing chapter plain semi-circle gutters yor rhcmes, 
as they are sometimes called), which may possibl}^ be con- 
sidered to partake more of the character of an excrescence 
and a necessary evil than an ornament to the building, 
were treated of. In this case, however, we come to treat of 
ornamental iron eaves gutters, which are necessary to the 
completion of the design, and which, as the old saying has 
it, " kill two birds with one stone," and at one and the 
same time they serve either as the whole or a part of the 






Fig. 28. 



Fig. 29. 



Fig. 30. 



cornice mouldings, as well as acting as gutters for the rain- 
water. 

These ornamental iron gutters do not, generally speaking, 
require hooks, as provision is made for them being screwed 
to the woodwork of the roof, a board about 1 in. or 1^ in. 
thick, and about the same depth as the back of the gutter 
being fixed up along the back of where they go for that 
purpose. In some cases all the weight of the gutter is 
bomo by the screwQ, as per Fig. 28. In oth^r cases a great 
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part of'tfae bottom of the gutter lies od the wall head, as 
per Fig. 29. In aome cases they are upheld by ornamental 
iron brackets, as per Fig. 30, which brackets are of various 
styles to suit the place. 

These ornamental iron gutters require to have close ends 
—unless in cases where they go all round the building, as 
in some cottages and villas — and nozzles, just as the plain 
baU-circle ones do, only they are not put up with a 
declivity to the nozde, for that would spoil their appear- 
ance ; they are fitted up quite level or horizontal, but owing 
to their being several times deeper than the half-circle 





Fig. 31. Fig. 32. 

gutters they can dispense with a declivity. The depth of a 
4i-in. semi-circle gutter is only about {or scarcely) 2 in., 
whereas the depth of ornamental gutters may be 3 in., 6 in., 
8 in., &c,, with a corresponding breadth, according to 
circumstances, and as the size of the roof or the character 
of the building may require. 

In order to keep an unbroken line of frontage, orna- 
mental iron gutters have no faucits, the plain end of one 




gutter acting as the faucit, as in Fig. 31, while the end of 
the other length is contracted GO as to sHp into it, as i^c 
Fig. 32. These figures, 31 and 32, ate '[loX. W\\\'«Q©5ft» ^">- 
gutter, bub terminal ends ; they serve, towevftVi^o «!«»■« '0&» 
mode ofjanction. The gutters are pat to^ye^^OT 'sVOo, ^-^^''J 



T red lead, ami iron bolts (as per Fig, 6), only tlie head of 
bolt is keiit oiiUide, and tbe hole couDtisr.-iuDk so 
t to leave as little as poasiUe outside to catch, or to be 
e to, the eye. The iroii-boltB in this cose are also a 
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Fig. 35. mg. a;. Fiy. 3G. 

JiittlQ thicker, as well aa longer, than for the jilaio senii- 
drciilar eaves gutters. 

Fig. 33 shows an inside angle for an iron ornamental 
yuttBi', and Fig. 34 an outside angle. Fig. 35 shows a 
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|>ioGe with an outlet pap or nozzle F in its bottom, 
fixed on vertically. Fig. 36 shows the nozzle fixed on at 
angle at the bottom back corner of the gutter. Fig. 37 
n short union or junction piece. 




^^/k">' 



8 shows a different style of iron gutter, the gutter 
in this case being ornamented in front with panthers' heads 
fixed on. Fig, 39 shows men's heads affixed. Fig. 40 is a 
plain square, or boundary wall, iron gutter. 

There ai'e so many patterns 
of these ornamental iron gut- 
ters, some with very elaborate 
Fig. 40. mouldings, that we can only 

refer to them here, this not 
•^ a pattern book. What has been said will serve to 
w the piinciple upon which they aie ftlleAMii. 9 
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Before concluding this chapter, allusion may be here 
made to iron centre gutters, which, as they are not put up 
for ornament, but simply for use, can be made with any 
declivity wanted, in which case the sole or bottom of the 
gutter is cast tapered, perhaps 6 in. broad where the water 
runs off, and 10 in. or 12 in. broad at the higher end. 

In other cases they are cast without any declivity, being 
laid level, and therefore the same breadth throughout. 
The two sides, however, in all cases require to be made to 
suit the pitch or inclination of the roof, or else the inclina- 
tion of the roof is set so as to fit them, if they are selected 
beforehand ; generally, however, the gutter is made to fit 
the roof as at r, Fig. 41, where the nozzle, s, is also shown 
for the outlet, by which the water may be conveyed away 
by the rain-water pipes as ckcumstances may require. 




These iron centre gutterr, are made with enlarged faucits, 
the same as semi-circle gutters, not with contracted ends 
the same as the ornamental iron gutters above alluded to. 
They are joined with putty and red lead, and bolts and 
nuts, the bolts being 1| in. long and about f in. thick. 
Three bolts are used for each joint, but in some very broad 
gutters four bolts may be used. Each length may be had 
either 6 ft. or 7 ft. long, according to the usage of the 
foundry they are got from ; shorter lengths may be had to 
order or to make up the exact length required. 



CHAPTER V. 

Lead Gutters. 

We come now to treat of roofs where the material used by 
the plumber is had, and shall take what may be called a 
plain roof first, or one with two gableB, in which are the 
chimneys, and where the line of both the back ynd front 
gutters is uninteirupted in its whole length, of which 
Fig. 42 gives section, showing front and back gutters. In 
this case M is the stone cornice on the top ol the front wall. 




Pig 42 

in which the valley for the guttei, N, is cut out, say, to a 
depth of one inch at ita nppcL end, and getting gradually 
deeper towards the end or place where the water runs off, 
BO that at the deeper end its depth may be about 3 in., 
while throughout it mav have a uniform breadth of, say, 
3 in. The roof comes down is shown at o, and it becomes 
aecesoary, tboiefore, to Jay the lead so a» \>titV \b coavey 
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away the rain-water and to do its part in keeping things 
water-tight at the junction of the roof with the wali-head. 

For this purpose the lead has to go across the cornice 
and up about 6 in. on to the roof, as shown by the dotted 
line. The breadth of the lead in this case will, therefore, 
be about 2 ft., which is made up by 1 in. bent down over 
the front, 5 in. from front to edge of the gutter valley, 
8 in. for the gutter valley, and the other 10 in. is taken up 
by the 4 in. from the back edge of the gutter valley to the 
roof and 6 in. up the roof, as per Fig. 43. A gutter about 
48 ft. long may be put on in either two or three pieces. 
If we say three pieces, that, if all are cut to the same 
length, gives about 16 ft. for each, and if the weight of the 
lead be 7 lb. per square foot, each piece will weigh abort 
2 cwt. 

The lead being carried up to the roof is then rolled out 
there, near, or just above where it is to go, each piece by 
itself, and after being "dressed,** or beaten out flat, it is 
then marked off' where to be bent up in a manner suitable 





Fig. 43. Fig. 44. 

to its intended site. For the gutter we are speaking of the 
mark — at the deeper end — is set at 10 in. from the front at 
one end and 9 in. from the front at the other end, after 
which the lead along its whole length is bent up according 
to mark (as per Fig. 44). It is then lifted down and set 
inside the gutter valley in stone, and being bent back and 
over it is then properly " dressed " into its place, and after- 
wards cut or pared evenly along the edges. When measur- 
ing off the length of lead, allowance must be made for any 
upstand or turn-over at the ends of the gutter, according as 
the site may require. After the gutter has been laid the 
** doubling," or long narrow wooden fillet for slates, hm 
then to be put on all along the upper edge, except about 
6 in. at each end where the gable " flashings " come down-- 
t.^., if the said "flashings" go underneath €,VaAfc^. '^Vvb* 
" doubling," so distinguished because tVv^ \ft^ >& iiw^'^ 
back over it, is of any length, its section \>em^ ^ '^^ 
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angled triangle, with the biiao or breadth about two inchea, 
aud the perpendicular or depth about three-quarters of an 

Where the ends of the lead gutter pieces meet they must 
be soldered, it being under-stood timt the stone is cub out a 
little underneath ^c joint, bo that the solder may be 
"flush "or level, especially in the gutter valley. Where 
the joint is soldered thus it both looks neater and forme no 
obstacle to the water running off freely. 

We may here describe the operation of joining two lead 
gutter pieces in silit. After the lead is put into its proper 
place, as described above, its surface for about i in. on each 
side of the joiDing is rubbed with a piece of card and chalk 
to take off the grease, &c. ; it is then on the same space 
painted over with " smudge " (a mixture of lamp-black, 
glue, or siee, and sour beer or water, boiled together), and 
after said " smudge " has been dried, say with a hot iron, 
about 1 ill. back from each edge of the lead is then cleanly 
scraped with the "shavehook," and to pi'eveut its being 
tarnished or oxidised it is immediately rubbed over with 
fresh grease, often s. piece of tallow candle. 

The solder-pot and soldering-irons in the interim being 

Siroperly heated, the plumber, by means of his small iron 
adie, pours a suHicient quantity of solder on to the joint 
(not merely as much as makes the joint, but sufficient to 
raise a heat, all surplus being returned to the pot), and 
then, by the help of the red-hot irons and his soldering 
cloth, he wipes his joint.* The soldering-clotha, which are 
a sine ipia ntm with all plumbers, are merely pieces of mole- 
sldii or strong linen, of four, eight, or twelve thicknesses, 
and various sizes to suit the particular work. Old moleskin 
trausers, and old aprons considered to have served their 
day upon the plumber's person, are afterwards torn up and 
made to do duty as " solderingcloths." These cloths are 
kept well greased on the side which comes in contact with 
the solder, so as to prevent the solder adhering to them. 

The following rough sketch, Fig. 46, shows a plumber's 
chaffer-pan, F, as used on roofs, &c. It stands in the centre 
of a large iron tray, <j (about 2 ft. square and 4 in. deep), 
in which is water, so that any hot cinders falling out may 

* 111 dry weflilliGr thiti is oaaily daoo ; but ^liould il 
'« t'lU^dwii^Tetnblu, botlitukjiigiiioreliiiie aiidHoldeF, andnoCmaldiig I 
sua/i s oBBt Job. 
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be at once quenched. The soldering-iron, R, is all of malle- 
able iron, and is what is used along with the solder heated 
in the pot. 

A distinction must be made between this soldering 
"iron" and the soldering "bolt,"* the latter being made 
with a copper head and 
iron handle. A plumber's 
copper "bolt" is made 
something like a hatchet, 
on account of which shape 
it is often designated the 
" hatchet-bolt ; " this appel- 
lation also serves to dis- 
tinguish between it and the 
" pointed'* or "straight 
bolt," the latter shape of 
copper bolt being that 
generally used in gas -fit- 




Fig. 45. 



ting. As observed above, it is hot or melted solder that is 
used along with the " iron," whereas the solder used along 
with the " bolt " is cold and generally in the form of strips, 
or, as for gas-fitting, in small, thin cakes. 

Good " working solder " — used with the ladle and the sol- 
dering-cloth — is made up by melting pure lead and block tin 
together in the proportion of 2 lb. of lead to 1 lb. of tin. 
"Strap solder" — used with the copper hatchet bolt— is 
made in the proportion of 1 lb. of tin to fully 1^ lb. of 
lead. Some just made I find is in the proportion of 1 lb. 
of tin to 1 lb. 9^ oz. of lead. Some gas-fitting solder just 
made is in the proportion of 1 lb. of tin to 1 lb. 2 oz. of 
lead. Some use equal parts of tin and lead for their 
finest solder. 

In making up solder, especially "working solder," or 
" plumber's solder," great care must be taken that no zinc 
gets near, for a very small piece of zinc spoils a large pot 
full of solder. For this reason sheet lead is generally pre- 
ferred before the patent lead pipes. Formerly sheet lead 
was cast; now, however, it is generally rolled or milled. 
For special cases, however, good cast lead is still preferred. 

To return to our gutter. We have got the front gutter 

♦ The copper "bolt," by some, is Btyled a covngec *'^\sA.^'' ^^^^^ 
Figs. 1 and 2, page 9. 
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laid, and a similar coui-ge hue now to be adopted with the 
back gutter, a, Fig. i2, only, as theie is here leas breodtb 
of stone to be covered, the lead may be nan'ower, say 
IS in. in breadth. The length of the biick gutter is also 
sometimes loss than that of the front, owing to the stone 
gable-coping coming^ down to the outside edge of the back 
gutter, and so forming the ends of the gutter up against 
which the lead at ea^ end has to be turned, whereas in 
the front this stone " skew," or gable-coping, stops off per- 
pendicular with the line of the wall, the cornice, including 
the gutter channel, being beyond it. 

After laying the gutters, the lead "Hashinga," which 
extend up the roof from each end of both the back and the 
front gutters, have then to be put on (that is, supposing 
them to be put on, as is often done, before and underneath 
the slatos). In this case twelve pieces of lead axe required ; 
four for the flashings for skews which extend from the 
gutter to the chimneys ; four pieces for the " barges," or 
breaks, or projections at chimneys ; and four for the flash- 
ings up the sides of the chimneys. These, for the difl'erent 
places, are of different lengths and breadths. The llaahingg 
for the " skews," or gable-coping t T, being, say 11 ft. long 
and 13 in. broad, this 13 in, is taken up by 6 in. on the 
roof, 4 in. up the side of the skew, aiid 3 in. on the top of 
the skew, including half-inch bant down in the groove, or 
chasing, or "raglet^" as it is called in Scotland, cut to 
receive it. 

This "skew" or stone-coping of t!ie gable wall, T, as 
shown by the sketch, Fig. 46, is generally only half the 
breadth of the chimney, the latter being about 2 ft. broad, 
or the same thickness as the gable wall. The lead " barge," 
or chimney corner-piece, U, goes whore the skew and the 
chimney meet, and is put on so as to overlap the top of the 
skew-flashing, and at the siune time be itself overlapped by 
the flashing of the chimney, v, which comes down on it. 
This " barge," U, has also to overlap a small portion of the 
slating, as may be understood from its position on the 
sketch. 

The dotted lines show the margin of the lead flashings 
on the roof, as also at the same time the situation of the 
"doubling"— except the "barge" below the chimney, 
which, as was observed above, goes on the top of the slates. 
-?2e "doubling " being put on thus, a channel for the water 
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is formed between it and the chimney and the stone side of 
the skew. The lead for each barge, on account of its 
situation, has to be fully 2 ft. broad and about 13 in. deep; 
its depth is taken up by 8 in. or 9 in. on the roof and 4 in. 
or 5 in. up the face of the chimney. When the barge is 
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Kg. 46. 

being fitted in its place a piece of board about f in. thick is 
put temporarily under it so as to make the barge fit the 
slates properly. 

After the barge is fitted the chimney flashing, V, is then 
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Fig. 47. 

put in ; its length is, of course, just according to the size of 
the chimney. We shall say that in this case, including 
overlaps, it is about 8 ft. long, and its breadth will be 
about 10 J in., 6 in. on the roof and 4 in. \r^ \)aft Okvskgk^ 
side to the chasing, the other i^ in. goiu^ ixv^ \>cv^ Oaassxv%- 
TTjis chasing is a narrow slit cut in t3ie atione ^JoooX* ^^s^- 
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wide and i in. deep, into which the lead is turned and 
fixed with lead bats every 6 in. or so ; after which the 
chasing is filled with mastic to keep it watertight. 

The diagram, Fig. 47, is a section of the skew, showing the 
chasing, or raglet at w ; the dotted lin x, being the lead. 




Fig. 48. 

All the water in this skew-flashing, x, running down it goes 
immediately into the gutter. 

Y z again, in Fig. 48, shows how the chasing is cut up 
the side of the chimney for the chimney flashings, the 
dotted line A being the line or surface of the roof and B the 
ridge.* 

* The stone chimney here depicted at Fipf. 48 is supposed to be 
bnUt of polished freestone, the blocks at the sides about 3 rt. long, and 
about 1 ft. high ; those at the ends of the chimney 2 ft. long, and some 
only 1 ft. for filling in. See remarks on page 62. 



CHAPTER VI. 

Lead Gutters (wnlinued). 

In Chapter Y. the nianiicr of liiying the lead in stone cor- 
nice gutters, and up the aides of the gables, was explained, 
hoth the back and the front gutters being nninternipted in 
their whole length. Supposing, however, a building is 
taken which, in addition to its two gable chimncyB, has a 
chimney, C, in centre of front elevation, as Fig. 49, of 




which Pig. 50 gives end or sectional view. In this case it 
will be seen that while the gutter channel is not interfered 
with, the back of the lead gutter, instead of going up the 
roof, stands up against the front of the chimney, as shown, 
by the dotted line, d, Fig. 50. It does not, W"«ctct, ^o 
into the chaaing, &, for that would bind tAie \eaA Xxio toaOiv, 
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but the top edge of the lead is hept a little bebw the chas- 
ing, being allowed to stand up about 3 in. or so ; and, to 
tirevent the rain getting down the back of the gutter, a 
ong narrow strip of lead, called the " apron," about 4i in. 
broad — more or less according to circumstances — is put 
along the front of the chimney so as to overlap the bacK of 
the gutter. This " apron " has ite upper edge bent into 
the chasing, E, where it is held fast by lead bats, and the 
chasing aitenrarde 
filled up with 
cement or mastic. 

It has been said 
that the back of 
the gutter fronting 
the chimney has to 
be bent straight 
up, as at D, but as 
the gutter lead on 
each side of the 
chimney lies back 
on the roof, it fol- 
lows that the gutter 
at each front comer 
of the chimney has 
to be made to fit 
the said comers ; 
this IS done either 
by "working" or 
beating the lead 
down so that it both lies on the roof and also goes up the 
Hide of the chimney so far 

When the lead is to bo wrought back into its site, the 
plumber should take off the sharp edge of the stone comer 
first, 80 as both to help himself and prevent teanng the 
lead In other cases, instead of working down the lead, 
some may slit it down close by each end of the chimney, 
and bend it back, which of course does not thin it any, but 
causes the plumber to solder in a small piece of lead to 
make up the deficiency 

Another plan is to have a separate piece of lead for the 
gutter along the front of the chimney, which would cause 
the fiiitter in Fig. 49 to be of three pieces ; after laying 
wbieb, there woxxid require to be two soldered joinings, one 
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at each corner of the chimney. In this plan, while the lead 
for the gutter on each side of the chimney might he cut out 
at about 2 ft. broad, that in front of the chimney would 
only be about 1 ft. 5 in. broad. In laying all such gutters 
as these, the lead, being kept several imhes higher at ike hack 
than at the fronts should the gutter get choked up bv dirt or 
half-melted snow, there is plenty of margin for the water 
running harmlessly over the front without any getting 
inside. 

After the gutter has been laid to fit the chimney, G, a 
lead "flashing," about 11 in. broad or so, has to be put up 
each side of the chimney ; its length — taking the chimney 
at 2 ft. thick — will be about 2 ft. 10 in., or more, according 
to the pitch of the roof. It bends round the chimney a 
little at the bottom, and at the top goes up to the back of 
the chimney gutter at F, Fig. 50, whatever portion of the 
lead flashing projects above the sole, or bottom of the 
gutter, being cut away. This chimney flashing is put into 
a chasing, as described for chimney flashings in Chapter V. 
After the flashings are on, a lead gutter has to be laid along 
the back of the chimney, as per dotted line, G, Fig. 50. 

The lead for gutters so situated may be of various 
breadths, according to the pitch of the roof, and the way 
in which the carpenter has been directed to lay the wood ; 
a breadth often used is 1 ft. 6 in. — that is, 3 in. perpendi- 
cular upstand against the back of the chimney, and the rest 
across the wooden sole of the gutter and up the roof. And 
if we take the length of the chimney at 9 ft. — which is also 
the length of the gutter at its back — then the length of the 
lead will require to be about 10 ft. 6 in., as it has to extend 
out at each end as far as the outer edge of the chimney 
flashings. It has also to be bent or wrought down over 
and round the chimney flashings at each end, so as to over- 
lap them. 

The top of the chimney gutter lying on the roof, as also 
its ends and the chimney flashings, require "doubling" 
(or wooden fillet) to be put in under the lead, as per H, 
Fig. 60, and I, Fig. 51, which latter shows the lead of the 
chimney flashing as per dotted line. In some cases the 
plumber may make a small roll on the lead in place of 
putting in the wooden fillet or "doubling/* uiidft\:Ti^^\>ck\\»\ 
but the wooden fillet, as at I, Fig. 51, is \iG\jter, ^.xi^ aV* "^"t^ 
vents the slater from beating down the \eaA \iO ^\i\»& A^\»i 
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instead of making the elate to fit the lead. The back per- 
pendicular upstand of the chimney gutter is protected by 
an "apron," put on in the same manner as already des- 
cribed for the front of the chimney. 
We come now to a diSeroutform of gutter, where, instead 
of the gutter cbaD- 
^^^ nel being cut out of 

^^^^ the top of the cor- 

^^^^1 nice, as shown at 

^^1 Fig. 42, Chapter V., 

^gj^ there is a stone 

^W^ j»n^ " blocking - course " 

Pig. 5]_ built up above the 

cornice, behind 
which is the gutter, of which Fig. 52 gives section — the 
dotted line J being the lead gutter, aad K the stone "block- 
ing-coufse." In uiis case the gutter is of a different shape 
from that at Fig. 43, although the lead required may be of 
the same breadth — viz., 2 ft. When the lead for it is rolled 
out on the roof it Is marked off and set up to the shape of 
^ tne gutter, as 

^s, * p shown by dotted 

line J, Fig. 52; 
the 2 ft in breadth 
being taken up 
by, say 4 in per- 
pendicular up- 
stand all along the 
one aide, 13 in. at 
the high end, and 
10 in. at the low 
end, or according 
^« *^ to Its fall, for the 

solo or bottom of the gutter, and 7 in. at the high end, and 
10 in. at the low end, to go up the roof. 

After the lead has been thus "set up," before being put 
into its site, it has also to be set up at each end, so as to 
toiTn the upstandsfor the ends of the gutter, which is done, 
according to the style of the locality, either by working upi 
or "bossmg," as some term it, each end, so that the lead 
maj' fit its site ; or else by bending up the ends and turning 
round the corners, which latter syatem in some plaoM 
receive." the cant terms "p^-lu^ing" o " " 
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the comers, which may be explained as follows : — Take a 
piece of white paper, 6 in. by 4 in., as per Fig. 53, and draw 
a line within it and all round it half-an-inch from its outer 
edge, as per dotted line, Fig. 53. Bend up the paper at 
the dotted line, square all round. In attempting to do so 
it will be found that the corners require to be bent out 
across or along the diagonals, when they take the form 
shown at L L, Fig* 54. Press the corners close together, 
and then turn them round, as shown at M M, and a copy 
is produced of what is often done with the ends of le«il 
gutters. 

After the gutter has been put into its site, the " doub- 
ling " (or wooden fillet) has to be put on, under the top of 
the lead on the roof, as at N, Fig. 52 ; while for the front of 
the gutter at the " blocking-course " two things have to be 
done — viz., an " apron " has to be put on, and an overtiow- 




Fig. 63. 

pipe has to be put in ; so that if the gutter were choking- 
up, the water would run off harmlessly by this overflow- 
pipe 0, Fig. 52, instead of getting over the top edge of the 
lead gutter, and so damaging the property. 

The " blocking-course," we shall say, is 6 in. across the 
top ; the " apron," therefore, having to cover it, and go down 
•each side, overlapping gutter inside as per P, Fig. 52, will 
be about 10 in. broad, which gives 1 in. over front, 6 in. 
across top, and 3 in. down inside. Of course there may be 
many "blocking-courses" broader and deeper than this, 
which will require the lead to be broader; but what is 
•said above shows the principle or method of putting on the 
lead. 

The " aprons " on the top of the " blockiiig;-<iO\vt^^'ek^^ «t^ 
Tield fast by lead buttons or rivets, as s\iO\srii \>^ '^'^^^ ^^^ 
irhich are made as follows :— Before the lead aiptotvV^ V^^ 
•CD, hol&3 are cut in the top of the stone \)\oe\Mi^-<i^avvc^'^ 



about 01 fully 1^ in Joep, and about J in. wiJo, every 2 or 

3 ft , dfter tlie load apion is put on, a email round hole, 

about I in in diametei, is cut m the lead nght over the 

centre of the hole in the stone; this 

£T^ hole in the lead is made wider by 

~ 7 A ~|| boating the lead out and up at the 

^—-^ \' same time, aa shoicn in Fig, 55; a 

small |>oi table ferrule, the size of the 

load button, being then put over the 

^ s \^ 'I hole After the lead has been poured 

■pi^ gg in, got cooled, and been beaten a 

little on the top with a hammer, the 

button [leimanently assumes the shape shown at A, Fig. 56, 

which gives perpendicular sectional view. 

In some cases, when the gutters are very shallow — 
I e , when they are laid withm d few inches of the top of 
the bloi,king course — there la no apron used, the lead being 
put on all in one piece over the blockinf^-course, across the ' 
gutter channel and up the roof, as per Fig. 66. Whenever 
gutters are laid in this manner — which is sometimes done 
for cheaimess — and no overflow-pipo put in, care must be 
taken that the lead is put up the roof a sufficient distance, 
I BO that the water, if the gutter gets choked up and over- 

t flows, may run over 
^^^ the front of the hlock- 
^^^^^ I 1 ing-course, and not 
^^. ,. s^F^ I over the top of the 
I _ "a lead next the roof. 
/ In othur cases, where 
_^ the gutter channel 
I* behind the blocking- 
_1 course is a sufficient 
p. distance below its 
' top, the apron, in- 
of being put on across the top of the blocking -course, 
as per p, Fig. 52, may be jiut on inside the blocking- course, 
a raglet being cut for it, as per Q, Fig. 57. And as, in this 
case, there may also be sufficient depth for drips, the car- 
penter can lay his wood accordingly/ Fig. 66 shows 
longitudinal section of lea<l whei-e such driijs, s s, are put 
in, the water being taken away from the centre of the gut- 
ier, as at T. An overflow-pipe, B, Fig. 57, ought ^,6Q^y^^^ 
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Id some cases, instead of there being only one pipe, as at 
Fig. 58, there may be two pipes — viz., one at each end, as 
per Fig. 59. The drips, s s, s s, should be about 3 in. dsef^ 
no less, if possible, 
whatever more. It 
sometimes hap- 
pens, especially 
when the drips are 
considerably shal- 
lower, or less than 
3 in., that after 
the lead has been 
on some time a 
quantity of dirt, 
soot, sand, lime, 
&c., gets blown up 
between the two 
thicknesses of the 
lead, especially at 




Pig 67. 



the corners, and in rainy and blowy weather this dirt, 
getting wet, acts as a sort of conductor or sponge to 
suck up the water inside, and so over the top edge of the 
under lead ; when this takes place it keeps the wood under- 



neath the lead continually soaking in water, and tends to 
rot it. 

At 3 s. Fig. 58, the depth of the drips is supposed to b« 
3 in., the under lead standing up about 2| m., and the 



Fig. 69. 

upper lead bent down over it about 2 in. By only bending 
down the upper lead 2 in., the water or Ta.m iaJ^a Aaws •a'5. 
it^ and so capHhry attraction is pxe^enteA. ami ^ %osA 
praoticaJ job made. A great many p\uTOb«ra, VoNie^e^* wi 



88 



PLUMBING. 




not seem to be aware of this, and instead of doing as 
shown at s s, Fig 58, they come out in the " fancy " or 
pseudo-artistic style — shown at B, Fig. 60, where the upper 
lead is not only bent down the full depth of the drip, 
but a margin, about 1 in. broad, of lead is also left on the 
lower gutter. The effect of this is that capillary attraction 

_ gets full scope — the 

^ water rising up between 

the two inner surfaces 

of the lead and wetting 

the wood. 

The style of over-lap- 
ping the lead shown at 
B, Fig. 60, therefore, 
although no doubt done 
with the best intentions, yet makes a very bad job. If 
any improvement is wanted upon the simple overlap shown 
at s s. Fig. 58, it may be had by turning down the top 
edge of the under lead as shown at c. Fig. 61, or a " clinch " 

may be formed as shown 
at D, Fig. 62. These two 
latter styles are adopted 
where the gutters are 
broad and much exposed 
to wind and rain. 

When there is a long 
stretch of gutter, say 
80 ft. or 90 ft. long, of 
the style shown in Figs. 




Fig. 61. 



57 and 58, with only one rain-water pipe for it all, then 
there will require to be about six drips in it ; and in order 
to give each drip a depth of 3 in. the joiner and the 
plumber should see that the lowest gutter, into which all 
the others run, is laid as low as possible. In many cases 

la3ang the lowest gut- 
ter as shown at Fig. 
57 will do for a start, 
the top edge of the 

Fig. 62. ^^^^ ^^P being kept 

up about 1 J in. higher 
than the bottom of the inner side of the overflow-pipe. 
If it 18 required to be still lower, as is sometimes the 
case, then that may be done by sinkm^ \iift ^cAa qI the 
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gutter 2J in. lower than the top of the cornice at A, Fig. 57 ; 
the overflow-pipe, R, being also lowered down until it rests 
upon the cornice, A, Fig. 57. The joiner in this case must 
see that the top edge of the first drip is still about or nearly 
1^ in. higher than the cornice ; while the plumber must see 
that the water or rain gets exit at the overflow-pipe fully 
1 in. lower than the top edge of the lowest portion of tlu) 
gutter out of which the overflow-pipe is led. The gutters 
we are speaking of are laid in lengths of from 10 ft. to 
12 ft. long, and if the joiner lays down the wooden sole 
properly an inclination of about 1^^ in. in the 12 ft. is quite 
sufl&cient. An inclination of only 1 in., with a 3-in. drip, 
makes a far better job than an inclination of 3 in. and only 
a 1-in. drip. 

The lead which goes up the sides of the lower gutters at 





Rg. 63. 



Fig. 64. 



the drips should be turned in, or doubled over a little so as 
to form a small roll (say, J in. in diameter), the turn in of 
the said roll being kept inside the line of the drip. The 
sides of the lead of the upper gutter at the drips should 
be left projecting out before the drip about 3 in. or 
thereby. 

We may here mention that the overflow-pipe, R, Fig. 57, 
is not a round pipe, but a flat or oval pipe made of lead ; 
it is about 6 in. wide horizontally, and 1^ in. high. Its 
length is, of course, according to the thickness of the block- 
ing-course. "When putting it in it must be seen that no 
rain gets in under it from the outside. 

The gutters above referred to are ol t^ie s»\>>j\ei y^^^^^^> 
especially where stone is the principal matenaX w^e^ vcl c<otl- 
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stioiction. In the case of cottages or houses with project- 
ing roofs, Figs. 63 and 64, many little differences in detail 

occur, and the plumber must make 
his lead suit the place. To assist in 
putting the lead into its site in channel 
in such gutters as here depicted, and 
also those at Fig. 42, Chapter V., the 
plumber often gets a piece of wood 
made the same shape as the gutter 
channel, only a little narrower, and 
about 3 ft. long or so, with which he 
beats the lead into its seat by striking 
the wood on the top with his hammer, 
he standing on the wood at the same 
time, or else pressing it down with his knee. 
In Fig. 65, the gutter shown is an iron one. 




Fig. 65. 



CHAPTER Vn. 

Flashings and Valleys. 

As regards "flashings," while often put on as per Fig. 51, 
Chapter VI., they may sometimes, upon a large building, or 
where a very large quantity of water flows down the flash- 
ing, be put on as per Fig. 66, where the lead is about 18 in. 
or 20 in. broad. The raised piece at T is a wooden fillet 
nailed on; it is about H in. high, and about 1 J in. broad, over 
which the lead is turned, as per dotted line. Fig. 66. Where 
flashings are put on up against a brick wall or chimney, a 
difibrent style has to be adopted from that hitherto described, 




as no grooves are cut in the brick the same as in stone. Y z, 
in Fig. 48, Chapter V., shows how the raglet is cut up 
the side of a stone chimney, but instead of the straight li ne 
there shown, in brickwork the joints of the bricks serve for 
the chasing, as per Fig. 67, which shows part of a chimney 
built in brick. 

u V, Fig. 67, is the slope or pitch of the roof, and the 
undulating lines are the horizontal joints of the bricks. The 
lowest line and the broken one, which is supposed to be 3 in. 
above it, show the upstand of the lead or zinc flashing. The 
line between them, supposed to be 1 in. higher than the 
lowest line, shows the bottom of the stepi^^^ w^totc^ ^\^«!.^^ 
which apro72 pieces overlap the upstand ol \\i^\e^^ ^"si '0»k» 
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skew about 2 in. or so. The other lines show how the lead 
steps are put in, the dots showing position of their overlaps. 
Fig. 68 is cross-section of the skew shown in Fig. 67, 
w being the lead or zinc stepped apron, and W* the lead or 
zinc flashing. 
To hold the apron into the joints of the bricks, lead bats 




Fig 67 



can be used in some good brickwork. In other cases some 
use wooden wedges, and others, again, use " thumbats," or 
iron holdfasts, about 3 in. long, and with thin flat heads, as 
per Fig. 69. After the aprons have been fixed, the joints 
require to be cemented, or filled up with mastic. 

Instead of putting on the flashings as described in Figs. 
67 and 68, some use " soakers," or put on the flashing in 



W 
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Fig. 68. 



Fig. 69. 



pieces to suit the bricks and slates, one half of each piece of 
lead going up against the bricks, and the other half under- 
neath the slates. 

In Fig. 67 the horizontal length of each lead step will be 
about 1 ft. (in other cases it may be either more or less), 
while the breadth at the lower end will be, say, 7 in., and 
at the higher end, say, 3 in.; 7 in. + 3 in. = 10 in., gives 
6 in. as the medium breadth of each step, which 5 in. being 
multiplied by 1 ft, the product is the measurement of each 
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single step. If the sum total is wanted, then, supposing 
there are ten steps, 5 in. x 1 ft. X 10 = 4 ft. 2 in. 

The valleys, or " flanks," as^ they are sometimes termed, 
are the inclined channels formed by two roofs meeting, say, 




Fig. 70. 

at right angles ; the breadth of either lead or zinc used is 
from 1 ft. upwards. " Doubling," or wooden fillet is put 
on all up each side of these "flanks," especially if lead is 
used, as per Fig. 70. If zinc be used, however, the wooden 
fillet is often dispensed with, a small roll being turned in on 
each side of the zinc for the slates to rest on. 



CHAPTER VIII. 

Ridges and Hips. 

The plumber having put up or laid his gutters, flashings, 
valleys, &c., during the time he has been seeing after his 
pipes, the slater has not been idle, for he has got the roof 
all slated, and the plumber may now put on the ridge, indi- 
cated in Fig. 46, which may be either of lead, zinc, or iron. 
The least breadth, generally speaking, of either lead or zinc 
ridges is one foot, which allows a cover of about 4 in., or 
fully that, on each side over the slates ; but in many cases a 
greater breadth is used and found necessary, in order to 
give the slates sufficient cover. 

If it is to be lead for the ridge, then a ridge about 48 ft. 
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Fig. 71. Fig. 71a. 

long can be put on, say, in three pieces (or as the lead at hand 
will allow), an overlap of about 3 in. being given where the 
pieces meet. After the lead has been rolled out and beaten 
into its place with the usual wooden "dresser," Fig. 71, a 
strong lead-headed slate-nail is driven in at a distance of, say, 
every two feet or so into each side of the top part of the 
ridge. Sheet lead for the ridging maj'^ be from, at the 
lowest, 5 lb. up to 7 lb. or more per square foot. When 
less than 5 lb., it is often torn up in a high gale of wind, 
and even although (as is done in some cases where the lead 
is much exposed to thieves as well as to the wind) galvanised 
iroD ridge stmps are put on every three feet or so, yet if 
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the lead be too thin it is sometimes torn np between the 
straps. These ridge straps are made of hoop iron about 
li in. broad and ^ in. thick, bent into the form shown by Fig^ 
71a, and with two ^-in. holes for the nails to go through a» 
shown. 

If, however, the ridge is to be covered with zinc, then 
zinc ridges are generally put on in 8-f t. lengths, with three 
straps to each length, or one about every 2i feet. Where 
the straps are put on at one every 4 ft. it makes a bad job, 
and does not give the zinc fair play. Each length of ridge 
is allowed to overlap the other about 2 in. Zinc ridges are 
made of sheet zinc from Nos. 10 to 14 and upwards. No. 
10, which gives about 12i oz. to the square foot, is indeed 
little enough ; for a good job a greater weight must be used. 
Anything less than No. 10 should not be put on unless for 
some mere temporary purpose. 

In the neighbourhood of chemical works especially it is a 
good thing to give the zinc a coat of white-lead paint for 
protection from the acid fumes. Where this has not been 
done I have seen the zinc on the side of the roof next the 
chemical work all eaten into holes and wasted, while the 





Fig. 72. Fig. 73. 



L, Lead ; n, Nail ; r, Bidge ; i, Iron Strap ; v. Nails ; b, Bidge ; 

8, Slates ; w, Barking. s, Slates ; w, Sarking ; z, Zinc. 

zinc on the side of the roof farthest from the chemical work 
was still pretty good. Painting the zinc on the roof, whether 
gutters, skews, or platforms, is also useful as a general pra 
tective, and especially where the zinc is used for low 
roofs overlooked by the kitchen windows of a higher 
building. 

Fig. 72 is a sketch showing ridge of the roof covered wWcv 
sheet lead L, N is lead-headed nail, S \a AaAjfc^ N^ \& >iJsv^ ^^^^ 
boarding. 

Hfg. 73 k a, ziQc-covered ridge shomiigj \iXi^ tA^^ ^\x^^ ^ 
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above the zinc ; the zinc z is shown under the strap ; N 
indicates the nails fixing the strap to the ridge R. 

Another plan for fastening on the zinc ridges is to groove 
out the wood ridge as per Fig. 74, and drive in iron staples 

in the groove, as shown at X ; then, 
at corresponding distances, galvan- 
ised iron, or, perhaps, copper hooks 
are soldered on inside of the zinc 
ridges, as per Fig. 74a, which, shows 
longitudinal section ; after which the 
zinc ridge is put on and slid along 
Fig. 74 into its place, the hook going through 

R, Ridge ; w, sarkmg ; ^^e Staple, and thus holding down the 
X, Iron Staple. ridge. To hold the edge of the zinc 

ridge zinc clips are nailed over the 
wood ridge and their ends bent up, so as to clasp the edges 
of the zinc after the zinc ridge is put on. 

This plan, which was known as Fox's Underlock Fasten- 
ing, is, so far as ridges are concerned, more troublesome and 
expensive than the former, described at Fig. 73, with straps, 
but it appears to have the advantage of doing without holes 
through the zinc ridge, although many may consider that 

holes in a good zinc ridge 
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which are filled up by either 
a copper or a lead-headed 
f iron nail, and protected by 
Fig. 74a. the galvanised iron strap, are 

in practice quite harmless. 
Another plan of putting on lead on ridges is that shown 
by dotted line. Fig. 75, which requires the lead to be about 
18 in. or 22 in. broad. When the top part is kept about, or 
fully, 4 in. broad, the plumbers or sweeps, &c., may then 
walk right along on the top of the ridge, in place of on each 
side of it, and so save the slates. 

Fig. 76 is section of another style of ridge ; to hold on 
and keep in position the round wooden baton, shouldered 
iron spikes are used, which are first driven down into the 
wooden ridge below them, and, holes being bored in the 
wooden baton, it is put down on the spikes to the shoulder, 
and the top of the spike projecting through the hole is then 
bent over so as to hold like a rivet. The lead or zinc is 
then put on as per dotted line Fig. 7^. 
Iron hdges are put on as cast by \lie \ioi4ovxxi^^T%\ ^t&a 
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foundries cast them in 4:-ft. lengths, but they can be made 
as ordered. They are cast to suit the pitch or inclination of 
the roof. They can be had either quite plain, as per Fig. 
77, or with many different styles of ornament to suit the 
character of the building, as per Fig. 78. The one length. 




Figs. 75 and 76. 

overlaps the other, and as each length is cast with a raised 
bead at the one end, and a corresponding raised cover, or 
overlap at the other end, the bead of the one length is 
covered by the overlapping socket of the other length, and 
80 the junction of the two lengths is made water-tight. 





Fig. 77. 



Fig. 78, 



Figs. 79, 80, and 81 show other patterns of iron ridging. In 
place of cast iron, tile ridging is now often used, botl^plain 
and ornamental. The tile ridging is laid with lime or cement. 

The hips, or piends as they are sometimes called, wbiaVk. 
are the external angles formed by the mee^im^ oi \?w^ 
sloping sides of a roof, as at Fig. 94, A. A., i\xrVXieii: ov\, ^-^^ 
genermy covered in a similar manner lo t\ie rvdig^e^^ ^^^ ^"^^ 



put on before them. In some cases, liowever, tlio lead of 
the hip is put under the slates, and is theietoi'u put on 
before the slateH. In other cases out; half of the lead 



Figr. 79. rig. 80- 

goes above the slates, while the other half or side is put 
underneath them. This latter ia done when two sides 
of a, roof meet at difFerent 
angles, and ttie load must 
be put on under the slates 
on one side in order to 
^_^__^_^^^_^^_^^^_ make the roof water-tight 
J-- gj When it is intended to 

put the slates on both 
sides of the hip above the lead, the hjp rafter should be kept 
somewhat higher than when the lead goes above the slates, 
as the appearance of the roof in greatly marred if the edge 




•of the slates shows as high as the hip. A bold hip i 
serves a& a wind-protector to the slates. 
In Fig. S3, p p shows the hip or siend_ a tretchinR doWB. 
■Jrom tho ridge to the gutter. 



CHAPTER IX. 
Lead-covered Flats, or "Platforms." 

We shall now describe the method of using lead and zinc 
in covering flats, or "platforms," as they are sometimes 
called, on the roofs of houses, and shall, for illustration, 
take a flat 16 ft. long and 12 ft. broad, of which Fig. 83 
shows section, and which is to be covered with lead. In 
this case the water runs off* at each side of the flat, the rise 
in the centre being about two or three inches. 

Several things have to be attended to here. A flashing 
about 1 ft. broad, say of sheet-lead, 6 lb. per square foot, 
has to be put on all around the front of the flat, which flash- 



Fig. 83. 

ing can be cut in four pieces, two at about 17 ft. long for 
the front of the sides, and two at about 13 ft. long for the 
front of the ends. Four long strips of lead about 4 in. 
broad are also required to go along front of flat for clinch, 
two at 16 ft. and two at 12 ft. long. Then the lead for top 
of flat has to be cut out, say, of 7 lb. sheet-lead, the breadth 
of the several pieces depending, of course, upon the number 
of rolls it is intended to have in the length of flat. 

We shall take the number of rolls at seven, which — ^aa \j£\a 
length of the flat is 16 ft. — makes the distance \>eXw^ew>Oafe 
centre of each to be 2 ft., and the number ol p\eee» oi \^^ 
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eight.^ Before cutting out the lead the size of the 
rolls must'be settled, as some allow 3 in. and 4 in. for the 
roll, and others 2^ in. and 3^ in. I shall, in this case, 
take the latter, which causes the breadth of each of these 
eight pieces to be 2 ft. + 2 J in. + 3J in. = 2 f t. 6 in. ; 
and the length 12 ft. + 4 in. + 2 in. = 12 a 6 in. (or, to 
allow sufficient for the overlap over the front, better say, 
12 ft. 7 in.). The extra 6 in. in the latter is for the over- 
lap and turn-in, or " clinch," at each end. 

The first thing to be done, in putting on the above lead 
cut out, is to nail on the long narrow 4-in. lead strips all 
round the edge of the flat with IJ in. flat-headed nails, 

leaving the top of the 
lead to project up 2 in. 
as per z. Fig. 84. Then, 
in front of this, put on 
'the lead flashing — cut 
out at 1 ft. broad — as 
per dotted line. Kg. 
84. Its top edge being 
nearly on a level with 
the top of the flat, 
about 3 in. is taken up 
by the perpendicular 
upstand, while the 
other 9 in. lies down on the roof. These flashings overlap 
each other at the four comers of the flat. Both the flashing 
and the narrow strip of lead, or " clinch," at its back, are 
held by nails driven in as at y. Fig. 84. 

After the flashings have been all properly fixed and 
dressed, the upstanding lead at z. Fig. 84, is then turned down 
level with the top of the flat as per z. Fig. 85, and its outer 
edge planed straight. The situation of the rolls is then marked 
off" as per Fig. 86, which shows longitudinal section of flat 
Then one of the 12 ft. 7 in. + 2 f t. 6 in, pieces of lead is 
taken, and after being rolled out across the flat and dressed, 
it is set up (i.e., turned up) all along each side, as per A, 
Fig. 86, the upstand at one side being 2^ in. and at the 

* In oattmg ont the lead do not scrimp it, more especially as aoy 

cuttings are not lost, but melt up again. While I have takean the 

distance between the rolls at 2 ft., some maj make it 2 ft. 6 in., bat 

the foimer ia best for lead, and in some cases the distance maybe 1 ffe. 

9ia.orlft,6m. 




Figs. 84 and 85. 
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other side 3i in. high. Another 12 ft. 7 in. -|- 2 ft. 6 in. 
piece of lead is taken, rolled out, and set up in the same 
manner, and then put close alongside the former piece as 
per B, Fig. 86, the side with 2 J in. upstand of B being next 
the 3^ in. upstand of A (the top of 2^ in. upstand of B hav- 

H C r \A\iB \ c D E 

A A A A A A A 





Fig. 86. 

ing been planed straight before being placed close to it). 
The upper part of 3 J in. upstand of A is turned over B as 
per I, Fig. 87, the seam being beat close. The lead is then 
beat down all along the seam as per j. Fig. 88, and so the 
first lead roll is formed. 

The same process is repeated with the lead at c, the 3^ in. 
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Fig. 87. Fig. 88. 

upstand of B turning over on the 2^^ in. upstand of C ; the 
same with D and E ; then back to F. Where several hands 
are at the work, one portion may be doing F, G, h, while the 
other is at c, D, E. The 3^ in. upstand of F folds over the 
2i in. upstand of A, and so on with G and H, only in the 
case of E and H their outer edges have to lap over the lead 




n 

Fig. 89. Fig. 90. 

shown at z. Fig. 85, and to be folded in, or " clinched,'' as 

Kr K, Kg. 89, and then bent down as per l, Fig. 90, and 
at quite dose. What is done to the " outev e^^<s&r ^"^ 
sidefi^l^fi and B, as per k and L, has also to \>e ^oi\<& \io >3Bft 
encbjtf 'i7 AiiJ E^ »$ a/so to the ends oi aU ttie Te«»^ ^xA «X» 



the same time; un<J, in addition, both ends of the seven 
rolls have to be bent down about 2 in. over the edge of the 
flat. In bending or working these i"olla down over the edge 
of the flat, as per m, n, Fi'^ 91, some can do so without 
stuffing them ; others, again, prefer to stuff the ends of the 
rolls before beginning to turn them. 

This stnfling is done by taking a pioco of Bheet-lead, about 
9 in. long, and rolling it up flrmly to the thickness of one's 
little finger or so, ami then ahjjping this into the roll: the 
roll is turned down with stnttinjr in it. When being turned 
down a small portion of the end of the roll which is too long 
is cut off. 

While working these rolla one of tho wooden dressers, cut 
out to tho shape and sine of the rolls, as per O, Fig. 92, is 
gonerally used. In order to tie down these lead rolls along 
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their length, lead latchets or " clips " are put inside the rol 
These latchets are simply pieces of sheetrlead, about 5 in. 
long, and 3 in. or 4 in. broad, which are fixed on to tho top 
of the flat, as per Kg, 93, with screw-nails; 3 in. on the flat, 
and 3 in. of upstand ; they are put on every i ft. or so, 
the upstand going inside the seam, as between A and B, 
Fig. 86 ; and as B on that side only stands up 2J in., while 
the latchet is 3 in, high, the top of the latchet is bent down 
over B, and in order to leave no mark in the seam, the thick- 
ness of latchet lead is cut out of b's 2^ in. upstand ; and, of 
course, as the lead is being turned over to form roll, Fig. 88, 
the latchet is turned with it, and pei-force takes the same 
shape, being inside it. The 2 in. of latchet, which is fixed 
to the wooti of the flat, is aunk down in tho wood the depth 
o/its own thickness — viz., about one-twelfth of an inch. Am 
tbia Jatcbet goes between a. and e, Y\g- a^ I^mA \^ all IM 
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roUa^say two to each— which gives fourteen latchela), ii 
is, of caiirae, fixed on before A and B, Ac., are brought] 
together ; 5 lbs. ahcut-kiu] will serve fur the latchuta. 1 

In this style of covering tiate with lead no wooden batons | 
are required at all, 
while the lead is left 
quite free to expand 
iind contract. In 
turning over the 
rolls they should 
alwaj-a be turned 
towards the side 
which is least ex- 
posed to the wind 
and rbvin. In begin- 
ning to lay the lead 
on the top of the flut 
— although in Fig. 
86 I have, for the 

purpose of illustration, begun in the centre with A and E 
the plumber may begin at the side— viz., at E, Fig, 86, and I 
in turning the rolls he must be careful to keep them all I 
straight and even. Fig. 94 is sketch of the flat when finished J 

i covered with lead, as above described. 





\ the above style of work no wooden batons are used, 

^Tas some may prefer to have them, say where the lead if 

apt to be trampled upon, Fig. 95 is cross section showing 
how the lead is overIapi>ed. 
The wooden baton in this case may 'be v^^ '^'^ '^^ 'jOTVKia 
^^K to suit the jJaco, say 3 in. broad \yj "i- '■n^- '^^ '^ 
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^i ID. by H iH'i or even lees, as circumstances may require. 
It is firmly attached, by means of nails or screwB, to tte 

wood upon which it rests. 

At L, Fig. 90, we see the manner in which a flat covered 
with lead has the lea<] bent over the edge of the flat. There 
is another way in wliich it is sometimes done, although I 
cannot express entire approval of it, especially where it 
breaks in upon the lino of the ridge by projecting beyond 
it This style, in contrast to Figs. Si and 85, is done by 




figa. 96 and 97. 

fixing on a wooden roll to the froqt edge of the flat, as per 
Fig, 96, A being the wooden roll, the dotted line B being the 
lead flashing put on before A, and llio dotted line C being 
the lead of Hat, which is bent around the wooden roll as 
shown. The lead rolls in this case, while formed as per 
Fig. 88, instead of being bent over as per M K, Fig. 91, an, 
of course, bent around the wooden roll as per D, Fig. 87. 
The size of this wooden roll A, Fig. 96, is about 2^ in, or 
S/ in. deep, and ft projects out about 2 in.- 



CHAPTER X. 

Zinc-covered Flats, 

In our last chapter the manner of covering " flat ** on the 
top of a hipped or pavilion roof with lead was described, 
and supposing the length of the flat had been taken at 
116 ft. instead of '* 16" it would have been all the same as 
regards style, the only difierence being that a greater 
number of pieces of lead would have been required. Had 
the breadthf however, been greater, say 30 ft. in place of 
" 12," then a division would have been run up the centre 
lengthwise, something similar to what is to be explained 
below for zinc. And if broader still then drips would also 
have been put in. 

In this chapter the style of using sheet-zinc in place of 
lead is to be described, and for illustration we shall take a flat 
17 ft. long by 15 ft. broad, with a raised division running 
up its centre. Fig. 98 is section of such flat, P being the 
square wooden block or frame, 3 in. broad and 3 in. high, 
running up the whole length of the flat. Instead, however, 
of supposing this flat to be situated upon the top of a 
" hipped ** roof, with four trapezoidal inclined sides, as was 
flat in former article, we shall suppose it to be bounded at 
the ends by two gables, in which case Fig. 99 shows longi- 
tudinal section as distinguished from longitudinal section 
shown by Fig. 86. 

The first thing to be done here is to nail on a long 
narrow strip of sheet-lead, 17 ft. long by 4 in. broad, all 
along the front of the flat on each side, just as is shown by 
Z, Fig. 84, then to cover the slates put on tVi^ \iN<io ^"ai^vaj^ 
— ^whether lead or zinc — one on each siA^, aa dasywx^ Vj 
doUed line, Fig. 84. Then bend down t\io \op ^:ia^S. oi Hiaft 



lead strip, which ia to form the " clinch," * as per 2, Fig. 85, 
and then plane iti edge straight 

Provision mnat now he made for laying down the zinc on 
the top of the flat ; but it must be undei'stood how wide the 
Bheete are to be. As the general size of zinc-sheets is 8 ft. 
hy 3 ft.,-)- wo shall take that as the size to be used here ; 
and as 7 in, is to be taken up by that portion of each side 
set up, that leaves the breadth of the shoot lying on the 
flat to be 3 ft. 5 in., and as this flat is 17 ft. long it will 
take up about seven such breadths in its length. In order 
to lay the sheets as regularly as possible, the fii^t one — 
after one side has beeu set up 4 in., and the other side 3 in. 
high — may be placed in the centre of the flat, as at Q, 
Fig, 99, then all up each aide wooden rolls ai-e to be nailed 





Figs. OS and B9. 

on, of which Fig. 100 shows half -sized section suitable for 
2 in, zinc roll-cap ; this wood-roll is 1 J in. broad, and 
about Si in. high over all. The wood-roll, which extends 
from the central division block to the edge of the flat, need 
not be made all in one piece, for it may be made and fixed 
on more readily in two pieces by making that portion below 
the dotted line of a separate piece, and nailing it on first, 
and then nailing the larger piece on above it aftflrwards. 



t " Shoel-zinc is always attuinaiilo in tJiuote S ft. and 7 ft. long', b; 
3 ft. and 2 (t. 8 in, wide, bnt it nmy be rolled of any length ondw 
12 ft. For spocially rolled sheets about a month's notice ahoiild be 
i^iveii, and for lengths over ID ft. an additional cost of about £2 pet 
taa is inouTTt-d ftr rolling," — jFfOjn printed circuloT 4u Vitille Monttg^— 
■^ian Milling Coinpauy. ^^1 
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We shall take this latter plan, and nail on a f inch by 
i-in. piece all up each side of Q^ Fig. 99 ; then, at a distance 
of 2 ft. 5 in. + S in. from each side of Q, nail on other two 
of these pieces, as at R s, Fig. 99, and at a similar distance 
nail on other two pieces, as at TU, Fig. 99. All these 
pieces, or wooden strips, are each 7 ft. 4^ in. long. When 
they are nailed on, and the seven sheets 
of zinc laid down in their sites, with the 
top ends of all next the central block, or 
division frame P, Fig. 98, set up 3 in. 
high (which it will be understood is 
independent of this one side being set up 
4 in. and the other side 3 in. high), the 
principal portion of the wood-roll — viz., 
that above dotted line, Fig. 100 — is then 
nailed on ; but to nail it properly a gim- 
blet ought to be used to bore through 
the wood -roll first, which causes the 
nail when driven down to go in where wanted. Either 
nails or screws may be used about 3i in. or 4 in long. The 
zinc is then brought over the rolls as per dotted lines. 
Fig. 101, the 4-in. upstand of the one side overlapping the 
3-in. upstand of the other side, as at v, Fig. 101. 




Fig. 100. 




Fig. 101. 



While putting on these sheets the end of the zihc next 
the central block, P, Fig. 98, has to be soldered at the 
comers. The side of the zinc with the 3-in. upstand should 
be soldered first, then the 4-in. one, which overlaps it, and 
it must be an axiom with the plumber not to solder two 
different sheets together, but to keep each a\\e^\» V5 \\&^^. 
In certain cases, of course, a piece may\>e ^oV^ete^wv*^ 
tibe end ot a sheet to make that sheet long.et^'WV* VJoaX* "v^ 
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• liSeient from joiaiDg two sheets togethw at the sides, or M 
above proliibited. 

In Boldering nine, diluted muriatic acid or "spirits of 
salt" ia used. In the Familij Herald for March 2, 1872, I 
find it stated that in preparing spirits of salts for soldering 
it requires to stand saveml days in a bottle after the zinc 
has been put into it, and also to be shaken up every twelve 
hoiir^ ; but that is simply a mistake, as the mixture does 
not require to stand even twelve minutes. In practice, the 
plumber pours a little of the spirits " into a small dish, 
say a saucer, a jolly-can, or a lead dish, set up as per 
Fig. 54, about 6 in. square, and say 2 in.' deep, then some 
small pieces of zinc are put in, and in a minute or two the., 
mixture is ready for use. 

I have just made a trial of a mixture called " Bakei 
Preparation for Tinning and Soldering," but I find tl 
specimen I got not to bo equal to the spirits, especially^ 
when applied to old or taruisLed zinc ; neither did it cl^u 
the Boldering-bolt half so well. The acid, as I have said 
above, is diluted by dissolving a little sheet-zinc in it. 
Wlien the zinc is put in among the acid a violent ebullition 
sets in, which, however, soon subsides. If a light be put to 
it during ebullition the gas given off \Vi!l go on bunting 
for a short time. The soldering here ia done by means of 
copper bolts. The acid is put on with a small piece of cane 
or a small brush. 

After soldering the top corners of the zinc-sboet next 
centi'al block, p. Fig. 98, the front edges of the zinc-she( 
have then to be clinched, as shown by k, Fig. 89; onlj 
before doing so about ij in. bus to be cut oil' the end o 
the sheet, it being in this case that much too long. Thi 
portion of the upstand projecting beyond S. is also 
away, so as to allow the zinc to be turned in. The 
b eing turned in, as per S, it is then to be bent down as ^ 
L, Fig. 90 ; but as zinc will not work down at the comei 
in the same mtiuner as lead, the upstands have first to *" 
slit down close by the end of the wood-roll to allow the z 
to be bent down. 

When clinched and bent down, as per L, Fig. 90, a 
piece of zinc has to be inserted and soldered to each fi 
corner of the zinc-sheet, and so soldered that each ahet 
kept distinct and by itself. The size of this small piece 
aboal; 2 in. square. The two iront gotobtb of each shcel, 
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therefore, project out before the butt end of the wood-roll 
fully li in., as per Fig. 102, the depth of the projection 
being about 3J in. over all. The zinc roll-caps have then 
to be slid on as per the outer circle at w. Fig. 101, and in 
order to protect the front edges of the zinc-sheots project- 
ing in front of the wood-rolls a short piece of the zinc-roll — 
about 4J in. — has to be taken and put on i3eri)endicularly, 
being firat mitred with the front end of the horizontal zinc- 
roll, and then both soldered together at the mitre. The 
inner edge of this short perpendicular piece of zinc-roll is 
to be kept about J in. back from the front edge of the flat, 
just as the bottom of the horizontal zinc-roll is raised a little 
above the flat. 

Fig. 103 (which is drawn on a smaller scale than Fig. 102) 
shows the roll-cap on, Fig. 102 showing it ofl". The end of 
the zinc-roll which 



is next, or comes 
up against the cen- 
tral block, P, Fig. 
98, has a small 
piece of zinc sol- 
dered round it, 
over which the 
apron of the saddle 
comes, so ai^ to 
make all properly 
water-tight. The 
sides of the zinc-sheets which are next the gables are bent 
up about 3 in. high, and an apron put on, as per x x, Fig. 99. 
A pailful of clean water and a brush should then be got, 
and the whole of the zinc brushed over, so as to clean off 
all spirits of salt stains, &c. — in fact, the water and a small 
brush should be there all the time. 

The one side of the flat being covered as above described, 
tlir same is done to the other side of the flat, and after the 
saddle is put on the work is finished. This ** saddle "is 
put on as per Y, Fig. 104, the dotted line showing the sec- 
tion of the lead. The saddle Y, here shown, it will be 
understood, rests upon P, Fig. 98 ; P being also represented 
here as supporting Y. The wood for this saddle is 17 ft. 
long (the length of flat), 5 in. broad, and abouV, \^ m. \)caOk.. 
After it has been naiJed on, and covered vri^ik \e^^ ^o^ 
1 It broad, as per dotted line at Y, the pluxnber-v^oxV oi \Jaa 




Figs. 102 and 103. 
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flat is finished— t. 6., uiilees the plumber has also to "poi 
the chasing with mastic or cement, whidi "pointing' 
some giliiues is luft for the sinter to do. 

Although we have moDtioned lead as the material to be 
used for tiie saddle, yet, if preferred, zinc miiy bo used, and 
put on ill ridge style. The zinc used for flats is of various 
thicknesses. No, 14 nittkcs a pretty substantial job. A 
good deal of No. 12 is used, howovci', in practice, but to 
use Nos, 9 or 10, unless for a mere temporary purpose, is 
extremely bail, and belongs to the "scamping" system, 
unless indeed it is done through pure ignoi'ance 1 To give 
sheet-zinc fair play it ought to be put on of such a thick- 
ness as that after its surface has got oxidized by exposure 
to the atmosphere, there may still be left sufficient body in 
it to keep itself 
together, and also 
duly serve the pur- 
for which it 
was put on. When 
this is properly 
!tt tended to, zinc 
stands well for 
ridges, flats, and 
of raofs. For 




lU the latter purpose 



z., for the sides 
of roofs — it may 
yet largely supersede the use of slates, as, if [>roijerly put on, 
it is not BO apt to be continually going out of order. 

In the foregoing fiat, above described, the breadth ia 
taken at 15 ft., but supposing the breadth were 30 ft., all 
the difference would he that twice the number of pieces of 
zinc woidd be required, as also two 4-in. drips put in— viz., 
one on each side, as per ZZ, Fig. 105. 

If, however, the breadth of the flat were 23 ft, say, then 
the zinc would be put on just as described for Figs. 98 and 
107, only as an 8-ft. long slieet of zinc would be too short, 
sheets 13 ft. in length would be put on; but, as these 
would often be diiEcult to get, what might be done would 
be to take the 8-ft. sheets, and solder on to the one end of 
each i ft. cut off" another sheet, giving 1 in. or so of over- 
" tpst the aoJderiag. thereby producing a sheet nearly 12 ft. 
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In the above 'flat (Figa. 98 and 107), with a slope of only 
3 in. or so in the 8 ft., wo have Baid that a little Boldering 
waa necessary at certain places, but in the case of a roof 
with a slope of 3 ft or so every 8 ft., the greater part, or 
perhaps the whole of this soldering, coiild bo dispensed with, 
as we may see in Chapter XI. 

In the foregoing description of covering flat with zinc, 
we have taken the size of the zinc roD-caps at 2 in., but 
for different purposes, and in different situations, they can 
be had of various sizes — IJ in., H in., IJ in., &c. And 
instead of keeping the sheets the whole breadth, as above 
done, they may be split up the centre, which, of course, 
would require twice as many rolls, the distance between 
them being only in 
that case about half 
the above. In the 
above illustration 
we have also set up 
the zinc 4 in. and 
3 in. high on the 
aides, which allt 
it to overlap as 
V, Fig. 101, 1 
some plumbers 
only set it up as 
high as A, Fig. 101, 
which may do 
where it is not 
mucli exposed, and the flat has sufficient slope. Instead of 
doing the front corners of the sheets as per Fig. 102, it has 
been hitherto the custom with many plumbers to solder 
the front edges of the different sheets together (instead of 
keeping them all separate as per Fig. 102), which, of course, 
haa the eflect of causing them to give way hera, as they 
often do. 

Fig. 106 is section across the flat of th& zinc roll-cap, in 
contrast to the skeleton view of the lead-roll shown by 
Fig. 91 ; and Fig. 107 is sketch of zinc flat when finished, 
just as Fig. 94 showed lead flat when finished. 

Id covering broad flats with lead, a wooden block or 
frame, with saddle piece, is often run up the ca'o.ttti «a \i« 
Fig. 104, only, as in using lead, the \cad-to^a Ykmci \» "^ifc 
turned up against it, as per BB, Fig. \0S', tWV>\w?K.Sat.'il«so. 




Fig. 107. 



made sloping aa ahown, so that t!io lead-rolls may be turne^ 
up more easily. ' 

While the first edition of theae articles was being pub- 
lished in the Building Nnrs about 23 years ago, a consider 
able amount of correspondence took [)lace about the style 
of laying the lead in the stone cornice gutter, explained in 
connection with Figs. 42 and 46 in Chapter V.; we may 
therefore observe that, generally speaking, the plumber has 
little control over the stylo of laying the gutters in the 
atone cornice referred to, as he iiaa to make his lead to suit 
the channel, and in accordance with the architect's plan. 
It, as is often the case, the architect only allows one outlet 
for the rain water, and ordai-a the gutter channel to be all 
inclined to ono end, then the plumber ia forced to lay his 
gutter ill in one piece ns described; but if the architect 
allows two rain- 
water pipes — viz., 
one at each end, 
then the plumber 
can lay his gutter 
in two pieces with 
a roll, an overlap, 
or a saddle in the 
middle. And, m 
regards stone cor- 
nice gutters, shown 
in Fig. 49, if two 
pipes are put in, 
necessity to lay any 
gutter along the front of the chimney, ahown at Fig. 49, as 
the gutter-lead can be made to stop off at each front comer 
of the chimney, which anises the gutter to be in two pieces, 
and each piece ao mncji shorter. Or, to take another plan, 
supposing the gutter channel at Figs. 43 and 4G were 
inclined from each end and made with a sloiie down towards 
the middle, then even with one rain-water pipe, the giMax 
lead could be put in in two pieces, either by using a breechea 
pipe, as per Fig. 109, or by letting down two short pipes 
into one rain-water head, aa per Fig. UO, 

It wouM often tend to the greater cleanliness of the 
drains if the rain-water were made to discharge aa much a 
posaihie into the high end of the drain, so as t ofluali-i| 
beJov where it entera. 




then. 



Figs. 108, 109, a 
1 many cases, thei-c i 



CHAPTER XI. 

Zinc-covered Eoofs. 

In Chapter X. the style of covering a flat on the top of the 
roof with zinc was described. In this we shall speak of 
covering the sides of roof with zinc. Before beginning to 
lay the zinc up the sides the gutters have fii*st to be laid, 
and we may suppose the front one to be of the style shown 
in Kg. 57, while the back gutter may be of the style shown 
by S, in Fig. 42, These gutters may be either of lead or 
zinc ; but as for my part I prefer lead for the gutters, we 
shall suppose lead to be used for the gutters here. 

The apron shown 
at Q, Fig. 57, may 
be of zinc ; in fact, 
in towns it is a good ^ 
thing to have this 
apron of zinc, be- 
cause when of lead 
it is often taken 
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112 
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away, and it is I 113 X 

better, therefore, to I D 

lock the door before Figs, ill, 112, and 113. 

the steed is stolen 

than after it has vanished. In order to stiffen it, the lower 

or outer edge of the zinc apron, or flashing, has to be set in 

a little, as per Fig^ 111. 

In setting up sheet-zinc to the sizes and shape necessary 
to make it fit its intended site, it is turned over the edge of 
an iron-faced bench ) or if, as is often the case, the zinc is 
set up at the job, then in many cases a long, stout, ^Joax^ 
edged wooden plank is made to serve the p\urpoa^ \\i\\^\x. ^^ 
the heneb proper. ' 
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In t)ie sketch of gutter at Fig, 57, the wotwleii fillet c 
"doiibling" for slates is shown at the top eJiie of the lead; 
such " doubling," however, is dispensed with here, as in this 
ease we are not to hnve any slates. The style of the roof is 
the comiDon gable, or " pent " roof, and, for illustration, we 
shall aupiKiae it to be 10 ft. long between the skews (the 
reason why we stipi)oae the length to be only 10 ft. is 
in order to economise the apace for engravings, and the 
principle can be shown all the same with a length of ID ft. 
as with one of 100 ft,), the depth of the i-oof from the ridge- 
to the gutter channel being, we shall aay, 15 ft. 
Before doing anything else to the roof, the whole of i 
surface ought to be e 
amined to see if th( 
are any nails, &c., 
jocting above the 

»/ \ face, and if there 

I \ any such thing they 

r X must all be well punched 

\'v^ .'/ down, Thegiittorheing 

\ \' / / laiii, and its top edge 

\ \ / / next the slope of the 

\\ /y/ roof bent over about 

^sr™ ~" C^ 2 in , as per Iig 112, 

the number and site of 
the rolls must then be 

As the length be- 
tween the skews is 10 
feet, and the 8 ft. by 
3 ft zinc sheets are all 
to he cut up the middle longitudmall j , it follows that 
there will be se^en rolh and also eight sheets in the length 
of the roof The site for the hist roll maj, therefore, be 
marked oil in the centie of the roof, as per D Fig 113. 
The full breadth of our zinc sheets, aftei being cut up, 
being now 1 ft 6 in , it follows that as li in is to be 
allowed for the upctands on eich side of the sheet there 
will only be a distance of 1 ft 3 in between the rolls, as 
also that the number of the rolls required will, as we have 
said abo^ e, be seven, as show ii on Fig 113 As the size of 
the zmc loll caps is m this case to be li m , Fig 114 
a^ows full-sized section of wood-ioW auiLible for 




Fig lU 
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(The outer circle, shown on Fig. 114, is full-sized section 
of zinc-roll cap, and the dotted lines show the zinc-sheets 
as turned up against the wood-roll.) 

The wood-roll, Fig. 114, is about If in. broad b}' IJ in. 
high over all. It is best to be made and put on in two 
pieces as described for 2-in. rolls at Fig. 100. We, there- 
fore, nail on the long strip E, Fig. 114, first, in the centre 
of the roof, as at D, Fig. 113, and at the distance of 1 ft. 3 in. 
fronj each side of it nail on other two pieces, and 1 ft. 8 in. 
from them other two, and 1 ft. 3 in. from the latter other 
two ; in all, seven strips, as shown by Fig. 113. After these 
long wooden strips are nailed on (as they extend from the 
gutter up to the ridge, the length of each is about 15 ft.), 
the zinc has to be 
turned in at the 
bottom 1 in. as per ^ 
F, Fig. 11 5, and also 
turned down at the 
top 2 in., as per o. 
Fig. 115. The sides 
of the sheets have 
then to be set up 
1^ in. on each side, 
as per Fie. 116. 

After this is done 
a small strip of zinc 
about 6 in. long by 
3 in. broad is firmly 
soldered on to the 
under side of the sheet at the top, as at H, Fig. 1 15 ; it is to 
be put on in the centre of the width, and its purpose is to 
support the sheet, and keep it from slipping down after 
said sheet has been put into its place. Wnen the zinc sheet 
is put into its place three or four flat-headed nails are driven 
through the upper half of H, thereby fixing H to boarding, 
and so suspending the sheet. 

The lower portion of the sheet, turned in as per f. Fig. 
115, it will be understood, laps on to the top edge of the 
gutter, "which was turned down to suit it, as per i. Fig. 117. 
Besides zinc latchet H, Fig. 115, two other zinc "clips," 
about 6 in. long by 2 in. broad, are put on for top of each 
sheet, one at each side of h. They are mereX^ iv^^e.^ ^» 
boarding and turned into top of sheet, as pet ilt2L,'^\^A\'^. 
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Figs. 115, 116, and 117. 
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The eight Blieets on the lower lialf of the roof next the 
glitter being thus laid— except the two outside sheets next 
the gablos J J, Fig. 1 1 3, which may be set up 2 in. or 2i in. 
on the side nest the gable — it is seen that they onlj go 
about half-way up t!ie side of the roof ; consequently other 
eight shtMSta, each 
18 in. broad, have 
to be taken, and 
their bottoms 
turned in as per F, 
Fig. 115, and their 
siJes set tip, as per 
Fig. IIG, while 
their tops may 
stop off at the 
ridge, as per L, 
Fig. 119. Or, for 
another style of 
finish, the tops of 
the sheets may be 
sot up a^inst the 
ridge. The lat- 
Kgs.llBai,dll9. chetB n, Fig. 115 

" are to be soldered 

on for the top sheets, just aa mentioned above for the others. 
It may be hei-e pointed out that Fig. 119 is shown at half 
the size of scale of Fig. 118. 

The other aide of the roof being also laid in a similar 
manner, and the wooden rolls all fixed on between the 
sheets, as per Fig. 
120, the zinc roll- 
caps (which I may 
here mention are 
generally ma- 
chine-made) are 
Q slid down 
C over them, as per 
M, Fig. 121. But 
as these zinc roll- 
caps are generally in 8-ft. lengths, while the side of the roof 
ia 15 ft. deep, it foilows that there must be a joint in each 
stretch of roll-capping, which joint is simply made by slipping 
■ upper roll-cap an inch or two ovet the lower one, and 





Fig. 120. 



Fig 121 
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also eoldering it. One nail or small catch put in under the 
joint at the top of each roll cap is sufficient to hold the roll- 
cap in its place, aa, if properly put on, the zinc rolJ-cap 
graspe the roll below it firmly. 

In order to allow the zinc roll-capa to be slid on, a small 
bit of the wood of the ridge may have to be cut out, but if 
so it does no harm, and may be replaced. ^Vhe^e the work 
ia properly done these zinc roll-capa fit like a glove, both 
allowing the zinc underneath them to expand, and at the 
same time holding it 

After the roll-caps are on the ridge must then be covered. 
It makes a very neat and tradeamanlike job to put on a good 
leadridgeof 61b. or7)b. sheet-lead, about 15 fn. broad, which 
can be nicely worked over all the rolls, and allowed to come 
down the roof 
several inches, bo 
as to give sufii- 
cientoverlap. Fig. i 
122 shows" per- i 
spective view of 
the roof when 
finished. 

In the beauti- 
fully^t-up and , 

useml illustrated p^g_ I23_ 

pamphlet on 

"Zinc as applied to Boofing Purposes," issued by Messrs. 
Braby & Co., it ia stated that Mr. H. G-. Austin, architect 
to Canterbury Cathedral, had covei^ed the cloister-roof with 
zinc, thirty-three years ago, with lead capping, and it had 
stood so well that he intended to use it further. This 
employment of the "load-capping," therefore, agrees with 
our recommendation as above given of lead for the ridge. 

Anotherway to finish the ridge would be one which I would 
respectfully call the attention of architects and builders to, 
as It could easily be adopted and used for roofs which are 
covered with slates, to tne great saving of the slates from 
breakages from the feet of sweeps or other parties who have 
occasioa to walk along the top of the roof. 

Fig. 123 sbowa common style of ridge, the centre-piece 
[Hojecting up about 3 in. or so above the sides, tatXa'a cwaa 
the wood bemg only 1^ in. or 2 in. broad, and a\w) lovm.^ 
•t tlie topi partiea walking along cannot vexy -wAV NisSN*. "ii^ 
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the top of tho ridge, as at o, and so the feet are put doi 
on ^ach side, as at p r, thus perpetually causing the slal 
to be broken there. Now if the top of the ridge at o wc 
more flattened, and also two strips of wood, about 1 i 
thick and about 3 in. deej), were taken and nailed on, o 

on each side of t 
ridge, as per Q 
Fig. 124, then pi 
ties having oa 
sion to be on t 
roof could easi 
walk along the t 
of the ridge 
without requirii 
to touch the slat 
at all. 

To cover tl; 
form of rid| 
where slates a 
used, the zinc mj 
be put on as p 
Fig. 125, tl 
dotted line beii 
galvanised in 
straps, put c 
every 2 ft. 6 in. < 
so. Or, anoth 
plan would be 
put on a flashii 
— either lead < 
zinc — on ea( 
side, and a sepa 
ate piece for tl 
top, as per Fi 
126. Or, again, 
we turn back 
Figs. 74 and 74 
the hook-and-ei 
system there depicted — formerly designated " Fox's Patei 
Underlock Fastening," but which patent must now hai 
expired here — may be used ; the hooks being driven ini 
each side of the ridge where the nails s s, Fig. 12 
are shown, and the eyes Boldeied on \a \»\i^ ix^^de < 




Figs. 123, 124, 125, and 126. 
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the zinc ridge ; or vice versd aa shown at Figs. 74 
and 74a. 

It will be observed that the tops of the ridges, Figs. 125 
and 126, and at R, Fig. 124, ai-e not flat, but that they are 
slightly convex, the rise in the centre in the actual size of 
the ridge being fully ^ in. ; or, in other words, the top of 
the form of ridge we are referring to is the arc of a circle 
14 in. in diameter, of which the chord ia 4 in. 

The shape and style of the rolls given here as per Fig. 1 1 4, 
and in Fig. 100, were not included in the pamphlet " Zinc 
as applied to Roofing Purposes," issued under the auspices 
of the architects and engineers to the London manufactur- 
ing agents of the Vieille Montagne Zinc Company ; but as 
we not only highly approve of it, and it also has a fine 
appearance and makes a good job, we could not do other- 
wise than show it as has been done, more especially, too, 
as it has for some time back been largely used. 

The style of overlapping the zinc on the top of the rolls 
shown by the dotted lines. Fig. 101, Chapter X., is the 
maximum for setting up the sides of the sheet; but in 
thousands of cases, and unless the customer wishes it other- 
wise, the zinc at the aides of the sheets needs only to be set 
up about half-way up each side of the roll, as shown by 
Bige. 114 and 120 above. This is especially the case where 
there is a good slope, and no danger from half-melted snow 
lying. 

Messre. J. & E. Fiaher, the architects of the Zinc Company 
above referred to, 
in a note to us, re- 
commend the style 
of roll shown by 
Fig. 137, which is 
certainly very 
pbin, and which 
we will admit may, _ 
perhaps, be a little f^ 
cheaper at firat cost 
and easier to put 
on than the style 
at Fig. 114 ; but wo can hardly admit that it either makes 
a better job or looks so well. 

However, where there are many men t\\CT© wee tcva-wj 
mind^ eo there ia plenty of scope tor both p\a.i\a. "S^P,- ^'^ 




1%. 127. 



^^f the 



' the top of the ridge, as at o, and 80 the feet are put down 
on each aide, as at p P, thus peipetually causing the slates 
to be broken there. Now U the top of the ridge at o were 
more fattened, and also two strips of wood, about 1 in, 

I thick and about 3 in. deep, were taken and nailed on, one 
on each side of the 
: 



ridge, as per Q q. 
Fig. 124, then par- 
ties having occa- 
sion to be on the 
root could easily 
walk along the top 
of the ridge R 
without i-equiring 
to touch the slates 
at all. 

To cover this 
form of ridge 
where slates are 
used, the nine may 
be put on as per 
Fig. 125, the 
dotted line being 
galvanised iron 
straps, put on 
every 2 ft. 6 in. or 
so. Or, another 
plan would be to 
put on a flashing 
— either lead or 
zinc — on each 
side, and a separ- 
ate piece for the 
top, as per Fig. 
120. Or, again, if 
we turn back to 
Figs. 74: and 74a, 
the hook-and-eye 
system there depicted — formerly designated " Fox's Patent 
Underloek Fastening," but which patent must now have 
expired here— may be used; the hooks being driven into 
each side of the ridge where the nails s s, Fig. 
s/io}VD, and the eyes BoWeieA on \» \' ' " 




Figi. 123, 12*, 125, and 126. 
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the zinc ridge ; or vice versd as slioffn at Figs. 74 
and 71a. 

It will be observed that the tope of the ridges. Figs. 125 
and 126, and at B, Fi^. 124, are not flat, but that tbe^ are 
slightly convex, the nee in the centre in the actual size of 
the ridge being fuUy J in. ; or, in other words, the top of 
the form of ridge we are referring to is the arc of a circle 
14 in. in diameter, of which the chord is i in. 

The shape and style of the rolls given hero as per Fig. 1 1 4, 
and in Fig. 100, were not included in the pamphlet " Zinc 
as applied to Koofing Purposes," issued under the auspices 
of the architects and engineers to the London manufactur- 
ing agents of the Vieille Montane Zinc Company ; but as 
we not only highly approve of it, and it also has a fine 
appearance and makes a good job, we could not do other- 
wise than show it as has been done, more especially, Loo, 
as it has for some time back been largely used. 

The style of overlapping the zinc on the top of the rolls 
shown by the dotted lines. Fig. 101, Chapter X., is the 
maximum for setting up the sides of the sheet; but in 
thousands of cases, and unless the customor wishes it other- 
wise, the zinc at the sides of the sheets needs only to be set 
up about half-way up each side of the roll, as sliown by 
Figs. 114 and 120 above. This is especially the case where 
there is a good slope, and no danger from half-melted snow 
lyiiw. 

MesBTs. J. & R. Fisher, the architects of the Zinc Company 
above referred to, 




at) Kg. 114; but wo can hardly admit that it either makes 
a better job or looks so well. 

However, where there are many men thexe am tsiw^ 
itaui^sothereiBj^nty of scope for both ■pW^- "^'^ft-^^" 
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ia known aa the " French Plan," and if there be no objec- 
tions, Fig. 114 might he called the BrilU/t Plan. 

Another plan of roll ia that shown by Fig. 128, with five 
zinc clipa 2 rn. broad, in the length of the sheet, put under 
the wood-roll and turned down aa shown. This appears to 
be an improvement upon Fig. 137, but to our mind it could 
be greatly improved 
bj being rounded 
it the top and also 
Lontracted a little 
more at the bottom, 
which would enable 
zinc roll-cap to take 
a hrmor hold of the 
loll, and also suit 
the purpose better. 
The style of Fig. 
1J7 also requires 
/inc clips put under 
the wood-rolls, as 
■^hown m Fig. 138; none such are required for Fig, 114, 
IS the -style of the wood-roll renders them unneces- 

The style of roll and shape of roll-cap at Fig. 114 are also 
unfavourable to capillary attraction having scope. Fig. 129 
shows " patent wood-roll with zinc drawn over by ma- 
chinery." Itis2in. 
high, and 3} in. 
broad. We cannot 
say that we con- 
aider this style any 
■ nprovement upon 





±'ig. 



128 ; 



however, a variety. 
In Fig. 129 we 
would be afraid of 
snow or heavy rain 
being blown in at 
the sides of the 

roll, and so rotting the wood, especially where the roof was 

very flat. 
I/i the foregoing styles of laying or putting on zinc, 
tt will be understood that the Tools wnievTve^lOn tlw 
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zinc are boarded — i.e., that the zinc lies on wooden 

boards. 

In what is known as " Italian corrugation," no boards 
are used, wooden rolls 3 in. deep by 1} in. broad being put 
in every 1 ft. 3 in., centre to centre, and purlins fixed every 
10 ft. or so. The overlap at the top and bottom of the 
sheets is about 4 in., and the screw nail ought not to be put 
in through both sheets. Fig. 130 is section of this style. 
The fold in Fig. 131 is an improvement upon the mere over- 
laps of Fig. 130, especially where the roof is much exposed. 
For roofs without 

boards. No. 1 5 and ^j^, ido ^ 

16 zinc ought to 
be used. 

The style of roll 
at Fig. 127, and 
the overlap at T, 
Fig. 130, are some- 
thing similar to the 
manner in which 
lead is put on for 
flats, &c., in many 
parts of England 
and Ireland, but 
neither can for a 
moment compare 
to the style of roll 
shown by Fig. 88; 
we would, there- 
fore, respectfully 
recommend the 
style of laying lead on flats described in Chapter IX. as being 
much better than the styles where wood is used for the 
rolls, especially where the rolls are not liable to be tram- 
pled upon. 

The gutters for these zinc-covered roofs may be of many 
patterns similar to those we have already described ; and, 
in addition, we have the zinc eave-gutter (Fig. 132), which 
may contain various enrichments in stamped zinc ; the boun- 
dary-wall gutter (Kg. 133); the plain "box-gutter" (Fig. 
134), or the same with sloping sides, as per Y\%. \^^ ^ot Wk 
centre-gutter on double roofs. Fig. 136 is \Jafi coTMEkOiu^VjVft 
o£ centre-gutter on double roofs in the 80ut\i-^ea\i oi^wiXX^^a^ 




Figs. 130, 131, 132, 133, 134, 135, and 136. 



w. 



In UBing zinc for roofs there are two situations in which 
it does not Btand bo well — viz., quite cIdes to tha seaside 
and where it is much exposed to the fumes from chemical 
works ; but these arc exceptional situations. In the latter 
case a coating of white-lead paint helps to protect the zinc. 
In the neighbourhood of the St. Rollox chemical works at 
Glasgow we have seen tluit side of a zinc ridge which was 
next the chemical works wholly eaten away, while the off 
side was etill pretty good. 

In the article on "Zinc" in Gwiit'e " Eneyclopsedia of 
Architecture," we are told that idnc is much moro used in 
France than in England, and it goes on to say: — "Zinc, 
though subject to oxidize, has this peculiarity, that the oxide 
does not scale off as that of iron, but forms a permanent 
coating on the metal, impervious to the action of the atmo- 
sphere, and rendering the use of paint wholly unnecessary. 
Its expansion and contraction is greater than those of any 
other metal ; thus, supposing 1-0030 to represent the 
expansion of it. I'OOIO is that of copper, and 1-0028 that 
of lead; hence, in use, proper attention must be paid 
to this circumstance, or a substantial and durable covering 
of zinc will not be obtained. The method of accom- 
plishing this is, of course, by always allowing plenty of 
play in the laps. The tonacity of zinc to lead is as 16-616 
to 3'328, and to copper as 16-616 to 32-570 ; hence a 
given substance of nine is equal {in tenacity) to five 
times the same substance iu lead, and about tlu-ee-fourths 
of copper." 

As explained in connection with Figs. 102 and 103, 
Chapter X., and as just observed, zinc ought to be allowed 
" plenty of play." Instead of doing so, when covering flats, 
we have observed in our travels that many plumbers 
carefully solder all the sheets together where they band 
over the front edge of the Hat, Now, seeing this is not 
" according to Cocker," we object to it, as in a short time 
the zinc gives way at the solderings ; therefore, either over- 
lap the sheets properly at the front of the rolls, or eke 
finish as shown in Fig. 102. 

The gauges of zinc recommended for roofing purposes are 
Nos. 13, 14, 15, and 16. The following tablea of some of 
the gauges, and their corresponding weights, may be iisefuL 
The weights given are not absolutely correct, there beinj 
^ht voj-iations in the weight oi eiieeta ol Vba eaAna ^joas 
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some being a little heavier than as given in the table, others 
a little lighter ; — 



No. 1, OldTabiff. 

Sheet- zinc Weight per 



No. 2, Nbweb Tabiff, a.d. 1878. 



gauge. 




sq. foot. 


No. 




OS. dr. 


8 




9 


9 




10 13 


10 




12 8 


11 




15 


12 




17 6 


13 




19 6 


14 




21 12 


16 




24 


16 




26 


17 




30 


18 




34 13 


19 




39 2 


20 




43 7 



st-zix 

luge. 

No. 

8 


ic Weight per 
Bq. foot, 
oz. dr. 
..92. 


Weight of Sheet 
8 ft. by 8 ft. 
lbs. oz. dr. 
. 13 11 


9 


.. 10 5 . 


. 15 7 8 


10 


.• 11 7 . 


. 17 2 10 


11 


.. 13 5 . 


• 19 15 8 


12 


.. 16 2 . 


. 22 11 


13 


.. 16 15 . 


. 26 6 8 


14 


.. 18 12 . 


. 28 2 


15 


.. 21 12 . 


. 32 10 


16 


.. 24 12 . 


. 37 2 


17 


.. 27 11 . 


. 41 8 8 


18 


,. 30 11 . 


. 46 8 


19 


.. 33 11 . 


oO 8 « 


20 


.. 36 10 . 


. 54 15 



Parties wishing further information about the use of zinc 
for roofing purposes, in connection with the walls and 
timbers, &c. (as zinc is lighter than slates, thinner walls and 
slighter roofs may often serve), may obtain it from the 
architects specially retained by the Vieille Montague Zinc 
Company — viz., James Edmeston, Esq., 5, Crown Court, Old 
Broad Street, City ; or Messrs. J. and E. Fisher, 17, Great 
George Street, Westminster. 

In the foregoing tables the weights of sheet-zinc were 
given ; in this case we add a table of its approximate thick- 
ness, according to No. 2 Tariff : — 



Sheet -zino 

gauge. 

No. 

9 




Birmingham 
wire gauge. 

No. 

26 


Thickness in 

decimals of 

an inch. 

•017 




Farts of inoh. 
1.68th 


10 




25 


•019 


^ i',* 


l-52nd 


11 




24 


•022 


— 


l-45th 


12 




23 


•025 


^^M 


l-40th 


13 




22 


•028 


nn 


l-35th 


14 




21 


•031 


mm 


l-32nd 


16 




20 


•036 


^"^ 


l-28th 


16 




19 


•041 


M^ 


l-24th 


17 




— , 


•0459 


izm 


l-22nd 


18 




18 


•051 




l-20th 



The exact decimals of an inch of the Birmingham wire- 
gauge I understand to be : — 

26 25 24 23 22 21 iO \^ "V^ 
'018 -020 '022 '025 ^028 ^032 •OSb -OVi '^^^ 
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A square foot of zinc, 1 in. thick, weighs 600 oz.,or STilb.;' 
from ahovetuble we therefore see that No. 12 zinc, e.g., is 
025 or l-40th of an inch thic^, and that it would therefore 
rci]uire 40 thicknesses of it to make up 1 in. Then, if 
wc turn to page 73, we find from the table there that No. 
12 zinc weighs fully 15 oz. to the foot. Now, if we multi- 
ply 15 oz. by 40, we get 600 oz., or 37i lb. Or, again, 
taking No. 14, we see it ie -031, or l-33Qd thick ; fiien, aa 
per page 73, multiply the 18J oz. there given for No. 14, 
by 32, and wc also got 600 oz., which shows tliat it reqnirofl 
a2 layers of No. 14 sheet-zino to make np 1 in. in thickness. 
Then to get the weight of one cubic inch of zinc, divide iha 
600 oz., above given, by 144, and we got 4^ oz. as theg 
weight of a cubic inch of zinc. I may add here the twoj 
following rules from Messrs. Braby & Cc.'a circular, whicT 
may be useful : — 

Rule to obtain contents of any square or oblong tanks.— 
Multiply the length by the breadth, and the product by th( 
depth ; the result multiplied by 61 gives contents in galloi 

Rule to obtain contents of round cisterns or tanka.- 
Multiply the diameter by itaeli in inches, and the produtdfl 
by "7854, then multiply this product by the depth in inches, , | 
and you get the number of cubic inches. There are 2774 J 
cubic inches in a gallon of water; so that, e.g., a cistentfl 
18 in. diameter, and 3ft. high, would contain, approximately J 
33 gallons, 277i being used as the divisor. 

A cubic foot of lead weighs 11,352 oz., or 709^ lb. (wate^ 
at 40° Fahr. weighs 1,000 oz,). A square foot of lead, 1 inS 
thick, will, therefore, weigh 55^ lb. ; but suppose we call it{ 
60 lb., we get the following thicknesses for the followin 
weights of sheet-lead : — 



"-'^r 


ft.i 


nib. 


Patts 


otas inch. 


Dcci, 


mi.^of^.nineb. 










2-lfitha .... 






L l^ 
















■ s 








I 














W 3 








l-20t]i .... 




. -oao 



A cubic inch of lead weighs fully 6^ oz., and as we Eaic||{ 
above that a square foot, 1 in. thick, weighed 69 lb,, 
&44 oz., a circular slab, 1 ft. in diameter and 1 in. thick, woul 
weij^b fully 735 oz., and a lead clrcVe piew, A. m, d 
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and 1 in. high, weighs 5 oz. and one-tenth. To get 
this latter, miJtiply 6 1 oz. by '7854 ; and to get the 735 oz. 
for circular slab 12 in. in diameter, square the diameter, and 
multiply by '7854, which gives number of cubic inches, then 
multiply by 6 J for number of ounces. Again, if circular 
slab were cylinder 10 in. high, then 12 x 12 x '7854 x 
10 X 6J = 7,351 oz., or more correctly, 12 x 12 x '7854 
X 10 X 6-569 = 7,430 oz. 

To get area of a right-angled triangle, multiply the base 
by half the height; thus, base 4 ft, perpendicular 4 ft, 
gives 4 X 2 = 8 ft, which 8 ft, it will be observed, is 
exactly half the area of a square 4 ft. in the side. To get 
the area of the trapezoid. Fig. 136a, multiply the base by 
half the sum of the perpendicular sides ; thus, if the base be 
12 in., and the sides 9 in. and 3 in., we say 9 in. + 3 = 12, 
half 12 = 6; then 12 x 6 = 72 in., or half a square foot. 

A simple portable or pocket 
gauge, capable of accurately indi- 
cating at a glance the thickness 
and weight of sheet-lead, zinc, 
and other metals, has long been g 
wanted, yet I have neither seen 
nor heard of such an article in 
the market yet. ' j^ 

There are two sorts of gauges ^ia, 136a. 

sold, viz., one with slots and 

another with a screw, but they do not seem to suit the 
purpose properly. To meet this want I took out provisional 
protection for a simple instrument which I termed the 
'* metro-multiplier," or magnifying gauge, as it magnified 
the real thickness of the article gauged ten or twenty times 
or so, and thus the eye could easily distinguish on the scale 
the small differences between the various thicknesses of 
zinc-sheets. I had a rough one made of zinc about twenty 
years ago, and it served well ; then, as it had been asked for 
publicly, I tried to get it up in steel, but could not find a 
manufacturer for it in that metal, the excuse being fear that 
it would not pay. 
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Snow-Boards. 

In gutters, such as Figs. 52 and 57, and also in centre* 
gutters, such as Fig. 136, &c., annoyance is sometimes felt 
from half- melted snow filling them up. As a precaution 
against this, snow-boards of the style shown in Fig. 137— 
which gives cross section of same — are often laid down. 
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I^g. 137. 

They are formed by bars of wood, about 5 in, deep and 
2 in. or more thick, being placed across the gutter 3 ft. or 
4 ft. apart. In the under side of these bars several checks, 
about 3 in. deep and 4 in. to 6 in. wide, are cut out for the 
passage of the water. Above these cross-bars longitudinal 

pieces of wood, about 3 in. or 4 in. 
broad and about ^ in. thick, are 
fixed about 1 in. apart from each 
other. 

Fig. 138 is another style with- 
out checks in the cross-bars, so that 
these latter cross-bars need only be 
about 3 in. deep. Fig. 139 is cross section of a style which 
serves both as a snow-board and as a preventive of broken 
chimney cans, loose slates, &c., falling over the roof. A long 
haird, w, say 7 id, or so broad, and about 1 in. or IJ in. thick, 
IS made to run along the whole leng^Yi oi Wi^ xool^ *\\& Vy«^ 




Fig. 138. 
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edge a little above the slates. This board is fixed to, and 
kept in its place by, a number of pieces of iron shaped like 
the letter L, as per X, Fig. 139. The pieces of iron (made, 
say, of malleable iron, 2 in. broad and f in. or so thick), 
which may be about 16 in. long over all — 10 in. for lying 




Fig. 139. 

on the roof and 6 in. for the upstand — may be put on from 
3 ft. to 4 ft. 6 in. or so apart; they may be fixed to the 
roof with strong iron or brass screws, while |-in. bolts and 
nuts may be used to fix the snow-board to the iron, all as 
per w X, Fig. 139. A piece of sheet-lead is put over the 
inclined portion of the iron lying on the roof. 



CHAPTER XIIT. 
Hatches, Windows, and Domes. 



B several things that mni 



Before leaving the roof there a 

be referred to. 
We have ilescribed glitters, flashinga, valleys, ridges, hipa," 

and flats on roof, and vre shall add a few wort^ about hatehes 

and windows. The simplest form of hatch on roof is known 
. asthe eliding-hatch, 
of which Fig. 140 
shows longitudinal 
section. All the 
plumber-work re- 

auired about it is 
le piece of lead, 
or zinc, E, along its 
top, and the sole, F, 
along its bottom. E 
will be about 10 in. 
broad, and if tha_ 
hatch be 
wide, E will be 2 

be about 
broad, and 
the same length t 
made out of a wooden 
board about I in. thick. Its length may be about 3 ft., i 
rather more, and its breadth the distance between the] 
rafters. There ought to be a hole cut in its centre, abc 
9 in. or so long and 6 in. or so wide, in order to admit Ughtd 
over this hole a piece of strong glass is put as per 3' 
Fig. J 40. 
TJija is a very serviceable form cA \m.U\v, ssai eJao ] 




Fig. HO. 
E, The sliding board e', Fig. 140, 
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expensive than the one which follows ; there are no hinges 
about it to bleak, &c., and where a hatch is merely used 
for the purpose of chimney-sweeps and tradesmen getting 
access to the roof, I prefer it when well maile to any other 
I remember of at present. 

Another form of hatch is that with hinged lid, of which 
Fig, 141 shows longitudinal section, with lid G partially 
open, the lines at H H being the top and bottom lead- 
flashings, If we suppose the daylight of this hatch to be 
18 in. wide and 2 ft. 6 in. long, then, as the wooden 
frame is about 3 in. deep and 2 in. thick, its breadth over 
all will bo 22 in., and iu length over all, 2 ft. 10 in. The 
lead for this has to 
be cut out in four 
pieces, the breadth 
of all being 6 in. 
+ 3 in. + 2 in. 
= 11 in., and the 
length of bottom 
piece, I, Fig. 142, 
22 in. + 6 in. + 
6 in. = 2 ft. 10 in. 
The length of two 
side-pieces, J J, Fig. 
142, is each 2 ft. 
10 in. + 7 in. = 
3 ft. 5 in., and the 
length of top-piece, 
K, Fig. 142, 32 in. 
+ 7i in. + 7J in. 
= 3 ft. 1 in. 

The top-piece of lead, K, is cut out longer than the bot- 
tom-piece, I, because the former has to be wrought down 
and around the top comers of the frame as far as L, Fig. 
142, the dotted line above L showing the position and 
amount of the overlap which the top-piece, K, has over the 
two side-pieces j j, the dotted line being top of J, and 
showing how far tJie eide-pioce, j, goes up under the top- 
piece, K. M H, Fig. 142, again show how the two side- 
pieces, J J, overlap tiie bottom-piece i, the two side-pieces at 
the bottom being worked around the lower wm\wa <A- '^Soa 
frame something similar to the way \n 'n\a<i\i \Xie \»^'^«R*>-. 
K, is vroagbt roimd the upper comera. 




Figs. 141 and 142. 
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Fig. 143. 




Fig. 144. 



After the lead has been cut out, to sizes stated, the 
phimber fii*st sets it up as per Fig. 143, in this case allow- 
ing 3 in. -f 2 in. = 5 in. for the upstand. If it be a slated 

roof, a board a])out i in. thick has to be 
put temporarily in front of the bottom of 
the hatch-frame, so as to allow for the 
thickness of the slates, just as was pre- 
viously mentioned for barges, at Fig. 46, 
Chapter V. The lead being sot up as per 
Fig. 143, is put against the frame, as per 
Fig. 144, and then dressed over, as per Fig. 145, two or 
three nails being put in as at N, Fig. 145, to hold it. Of 
course, as will be seen from Fig. 142, which 
shows perspective view of the hatch with the 
lead on, the bottom- piece, i, has to be put on 
first, and simply cut away at the comers as 
per dotted lines above M M. The two sides 
are then put on, and last of all the top. After 
tliis the wooden "doubling" has to be put 
along the top, as per o, Fig. 146, and down 
the sides, as far as P P, Fig. 142. 
Such is the manner of putting lead around this sort of 
N hatch, and if zinc is to be used it may also 

be done in the same manner, except that 
instead of working the zinc round the cor- 
ners in the same way as with lead, the zinc 
has to be cut at the comers, pieced, and 
soldered. It is only the top and bottom 
pieces that require piecing and soldering, 
and said soldering, &c., is to be done on 
each piece per se. 
Owing to the way the bottom-piece of zinc is made and 
slipped up, the sides J J, Fig. 142, when zinc is used, in- 
stead of being each 3 ft. 5 in. long, as above 
shown for lead, need only be 2 ft. 10 in. 
long, or the same length as the frame, as 
per Fig. 147, where the two sides, Q q, are 
seen to extend from n to s, the dotted line 
at R showing how far the side-piece Q is 
slipped up under the top-piece T, and the 
Fig. 146. other dotted line near s, showing how far 
the bottom-piecBf u, Fig. 147, is slipped up under the side- 
pieces, QQ. 




Fig. 145. 
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In setting up the bottom-piece, u, if roof is to be slated, 
the plumber must remember to aJlow i in. or so for the 
thickness of the slates which are to go under u. This 
bottom-piece, u, is only fitted in temporarily at first, until 
the slates are put on, so that the slater may lift it out to 
get his slates nailed, for zinc cannot be bent up and down 
in the same easy manner as lead. After the slater has 
finished, the bot- 
tom-piece, u, is slip- 
ped up and nailed 
to the frame in the 
same way as for 
lead at N, Fig. 145, 
and as per v v, Fig. 
147. When desired 
the zinc can be put 
on to return round 
the comers as at 
M M, Fig. 142, the 
zinc being left so 
much longer and a 
soldering made at 
each comer ; but 
the sides not sol- 
dered to the bottom, 
however. 

I have been thus 
particular in ex- 
plaining the modes 
of putting lead and 
zinc round this 
latter form of hatch 
because the prin- 
ciple in it is, in great measure, the same as that in 
use for many sky-light windows, there being only a little 
difference in detail, such as that the wooden frame may 
be higher and broader (which, by the way, may also be 
the case with hatches), the tops and sides may be longer 
and deeper, &c., and also, in the case of windows, the lead 
is allowed to come over on the glass (unless in the case of 
movable windows) about i in. at top and 8\de% ', ^wd ^^ 
bottcHn it goes up under the glass according to \>ie a>aa.^ Q''^ 
die htane, so as to catch the condensed wat^i: ^\x\c\^x\iaa 




Figs. 147, 148, and 149. 
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down the Jusidu of iho glass, aad by caiTying it outsidi^ 
tliua prevent it i-uunlng duwu the inside, and bo tuaking'^ 
tliosH unsightly, dirty marks often seen where the lead or 
the zinc is improjierly put on The lovrer poition of Ihe 
<;lasg ought not to i-est closely on (he ledl uuloss a channel 
or chiuiuels ars cut out of the wood undoraeath, into which 
the lead haa been dressed, so as to allow the tondonsod 



going up utultr the 

glass, and Fig. 140 is sketch showing now the channel for 
tliu water may be left iu the centre of each pane, the dotted 
line being the top of the putty, f^ in in thickness, which 
both keeps the glass off the lead imd also pre^ ont« the wind 
in an exposed situation getting in uadei the pane and 
perhaps either blowing it off or bieaking it Or, again, if 
the joiner were cutting that much out of his wood at W, 
Kg. 149, the same purpose might be served without the 
putty, or some other plan might be adoi)ted to suit the 
circumstances and the form of ^mdow The distance 
which the lead goes up under the glass, or which the glass 
overlaps the lead at w. Fig. 149, is generallj, for a ^ 
job, 3 in. On a roof where the incline is snaall, if the glaa 
is not put on as at W, Fig. 149, and 3 m or more of ova 
lap given, capillary attraction, oi the wmd blowing, caut 
the rain to come in. 

Another roof indow 
round, square, 
and oblong. In 
many cases these 
cu])ola windows 
are brought and 
put on after the 
plumber has 
finished. Fig. 150 
shows section of 

one side before the window is put ou, and Fig. 151 afte 
window is on. x, Fig 150, is the lead or zinc gutter; 
is lead apron overiapjiing the upstand of the gutter 
shown, bending liorizontally across the block or undeJ^" 
frame, upon which the window-frame is to rest, and then 
lip to z as shown. 

The upstand at A, Fig. 150, is one of the small lead pipea 
I'-syy, / j'jj. high uad tie same in diameter, which are soldered 





HATCHES, WiNlXmS, ANb DOHBS, 

to the lead apron, and down through tho centre o£ whicb I 
the screws to fasten down the window-frame are put, &■ 1 
per Fig. 151. In many cases small grooves or channels are 1 
cut across the hot- _ 
torn of tho upper 
wooden frame for 
the outflow of any- 
condensed wat«r off 
the inside of the 
glass. 

In putting lead 
aprons round oir- , 
raJar windows the 
lead has to be 
dressed to fit the 

circle ; one plan is '^" "' 

to roll up the piece of lead apron and dress in the top side 
of it as if contracting a lead pipe ; when this has been done to 
one end of piece, unroll it and then roll it up again, keeping 
the already con- 
tracted end inside, 
and so make both 
ends alike, and in 
this manner make 
the piece of lead 
£t the circle. 

The dormer 
^from the French 
■dormir, Latin dor- 
inire, to sleep ; 
these being gener- 
ally the windows 
of the bedrooms 
or sleeping apart- 
ments), or project- ■ - 

ing window B, Fig. 
152, is another 
roof window with ^^' 

a. flashing and valley going up each side and a ridge 
along the top, there being also a large triangular apron 
on each side, as shown at c, Fig. 152. The sketak 
I Ufapp oees zinc sides, c, and ridge, a,ii4 \eaA. ^«vja 
■^■n the rest of the roof being s\aUid. lu aotac 
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however, when the aides, c, are pretty large, they are 
skteil. 

Fig. 153, again {which in some locahties is known aa the 
"stonn" window), is quite the opposite to Fig. 152, this 
being a^ far recessed as the otlier is projected. 




fig. Ifil. 



Fig. IGG. 



Fig. 154 shows how the flashings may be put in down 

the two sides ; but Fig. 1 55 shows the better plan of overlap 

for the flashing, or rather gutter along the top of the window. 

The sides may be overlapped in a similar manner if thought 

desinible. The flat 

». . , . Ijefore the window is 

j \ / \ covered with zinc (of 

j \ / \ course lead may be 

I \ j \ used if wished), the 

/ \ / \ two triangular sides 

/ \ / 157 \ cf the window and 

/ \ / \ the rest of the rool 

/ \ \ arc slated. 

Lead for domes ia 

)iiit on in something 

the same manner as 

described for flats 

FigB. iSeandlDT. j" Chapter IX.-at 

least, so far us the 

rolls are concerned ; but in cutting out the lead to fit ita 

site great care must bo taken to cut it out pi-ojwrly, or it 

may be cut too narrow ; it will not do to cut it out 

as per Fig. 156, for that would make it useless for the 

ptirpoao, being much tuo tuirrow in the middle ; it must be 

cut oat in the form of Fig. 157, aui v\s.b bwqU made to 
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correspond with the circle of dome, and in cutting out the 
lead allowance must also he made, of course, for rolls. 

When this article was being first published in April, 
1872, 1 received from Messrs. Brahy & Co. — through the 




Fig. 168. 

kind courtesy of their manager, Mr. Moore — a model of their 
late improvement in zinc roll-caps. This improvement, as 
shown in Fig. 158, consisted in bending up and working 
round the end of the roll-cap next the ridge without solder- 
ing it, as at D, and also in bending down the end of the 
roll-cap next the gutter or drip without any soldering, as 
at E, the bending down at E being done by " dog-earing " 
(see Fig. 54, p. 35) the corners inwardly, as shown by 
dotted lines at E. Their system of embossing the zinc 
upwardly at hole for screw, as at F, Fig. 158, is also good ; 
it corresponds with that shown at Fig. 55, for lead apron. 
In using zinc care must be taken not to allow it to come 
in contact with lime, for lime eats it. 




Rain-watkh Pipes. 

There are various ways of conducting the rain water off 
the roof, and the rain-water pipes, " conductors," or 
" spouting," may bo carried down either on the outside or the 
inside of the budding Tiie common half-circle eave-guttor. 
Fig 9, Chapter III , may have its pipe led down either, 
as per Figs. 160 
or 161, on the out- 
side of the build- 
ing, or, as perFig, 
163, it may be 
earned through 
the wall and down 
the inside of the 
building. In this 
latter ciiEO a large 
raglet or recess is 
genei'ally cut, or 
1 atlier left, in the 
wall for it. 

When put in, as 
per Fig. 162, the 
i-ain-water pipe is 
often simply car- 
ried down far 
enough to join into the top of the water-closet soil-pipe, in 
which case it also ser\es as the ventilating-pipe for said 
soil pipe , ■^ but tbis plan is not so good as putting in a 

" Using a rnln-water pipe so does not serve tlia purpose bo well for 
fi>p, or Dntlet, ventUation sb does a rain-pipe joining into a discQtmwt- 
ingtrap for/ool veDtilation as Bliown,e.!(,,in Fig. ill, whib it allows 
bad amelle to blow in below the alateB, 
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separate ventilating-pipe per se for the Boil-pipe, as during 
rain the mouth of the rain-water pipe may be bridged over 
i... .!,„ „„^„. TH. ; perpendicularly of a 3-in. 



by the water. The carrying up 
pipe from A, Fig. 162, would hi 



" a bonds, " o, Fig. 161, are of course of various 
sizes, to suit the phwe and style of roof. 

In stone cornice-gutters the rwn-water pipe is often 
dropped down right through the cornice, as per Fig. 1G3. 
At other times it is led away from the back of the gutter, 
as per Fig. 164, and may either go down juat inside of the 
wall, or it may be lod away between the ceiling joists right 
through to the 
gutter on the "'^s*^ 
opposite side of ~ """ 
the building, or 
it may go along 
horizontally to 
the centre of 
the house, and 
. then join into 
■ some of the 
other waste- 
pipes. Or, 
again, it may 
be led into a 
large cistern, 
put up as a receptacle for the rain water for the use 
of the house, as per Fig. 179, the overflow pipe of 
said cistern being disconnected from the dram as per 
Fig. 176. 

In many oases the architect objects to any ram water 
pipes appearing on the front elevation of his building, and 
therefore makes provision for them coming down inside In 
other cases, where the conductors are intendeil to come 
down in front of the building, and where they will ha\o to 
come into contact with any string-course or other such 
mouldings, the architect shows his foresight by marking off 
a return with hole through it in the atnng course for the 
pipe to go down through ; and thus, when the cond'ictor is 
pat up, the string-course appears as if bent around it, ■jjlvw.'ft 
shows good planning. In other cases, whwe v\v\'a\a c«hv">Xr&- 
and tie striDg-conrse is cut through, it \i4aivevOT "iJaft '^f^ 
Mppearance; and then again to bend t.\»e p\^ iotovw\4 *«».« 




Fig. 163. 
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; ajipcara to mo to be a very ' 



string course, as per Fig. 16i 
clumsy job. 

In the caEG of a projecting base, that of courso is a differ- 
ent matter, as it is perfectly legitimate, especially where 
there is no traffic, for the descending pipe to be bent out and 
carried down the face of the base. Where there is tiuffic 
the pipe is often sunk into the baae, so aa to be flush with the 
face of the base. This pleases the eye better when the pipe 
is square than round. In some cases again the base is returned 
^nd the pipe carried down perpendicularly in line with wall 
front, and then brought out underground by a bend or 
" elbow." 

Bttin-water conductors " are made of lead, zinc, and caat- 
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iron (in many couutrj' places both eave-giittera and pipes J 
are often of wood, but that appertains to the joiner o 
penter), and thoy may be either round, square, or semi-cir- 
cular. There are various ways of supporting them. The 
simplest way is by driving in iron holdfasts which clasp the 
pipe and press it close against the wall ; but, except in the 
case of round iron pipes, these neither look nor hold so well 
as other systems of fastening. 

The hook-and-eye fastening does well for either lead or 
zinc conductors. The eye, H, Fig. ICG, ia apiece of strong 

' Tie metal of all Iron iniide ruin-pipeB iihaald Ije J-inuh Uiiuk, aud 

^By abould bo painted or coated both inmde and o\W«Lia, aaiiVittiii 

^^ 6r>m 'drains at foot by a disccnraectiiig diam taa^, aa " - ■^- 

*«. ™'^ ""^r <"■ thcF mar discharKe above ground ovct oq. 

™fl. ^V- -fM. Ia tiia connection see V\^. I'Q aiAVlT- 
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sheet copper, about one-tonth of an inch thick, ind about 
2 in. square, bent round, aa per Fig. 167, and strongly soldered 
on each side to ihe back of the pipe. This copper eye comes 
down on the iron hook i, Fig, 166 ; i being driven firmly 
into the joint of the wall. In oriler to allow H to slip down 
ovct' I, a small niche must be cut in the wall, aa at J, Pig, 
16G, for that purpose. 

In tinning the copper, and in order to do it properly, it 
is best to file the surface with a sharp " bastard ' file, which 
enables the solder to take a firm bold by riveting itself as it 
were among the channels left by the teeth of a file. When 
the copper eye ia to bo soldorod on to a lead pipe, it is best 
to use rosin in tinning the copper. Some, from laziness, tin 
the copper without filing it, by using diluted spiriU of salts 
(aeo Chapter X.), but this makes a bad job, the solder not 
holding properly ; in fact, it often gives way from this 
cause. I may here mention that when tinning iron with 
diluted spirits of salts, a small atrip of zinc is a good thing 
to use for putting " spirits " on with ; using a piece of wood 
for that purpose nafl a bad eSect 

In using rinc-pipca, instead of making the eyes ont of 
copper they may be made out of a piece of strong zinc, 
Sheet-brass may also be used ; and in the case of lead-pipes, 
where neither copper nor brass can be had, a piece of good 
strong lead may often serve the purpose, only it must not 
be put on too narrow, for short eyes tear the pipe. In the 
case of zinc-pipes, one eye in each length may often do, and 
even in 3-in. lead-pipes one good eye in a 6-ft. length holds 
it for many years, but for a larger size of pipe, or all the 
better jobs, two eyes in the length will do best. 

Another plan of supporting lead or zinc conductora is by 
means of bands put round and soldered to the pipes, which 
bands have iron flat-headed spikes driven through them and 
into the wall. The iron pipes are supported by iron bands, or 
" loose ears," as well as by attached ears j the latter are cast 
in one with the pipe. 

Fig, 168 shows vertical sketch of a square iron pipe, and 
also of its cross section, in which the iron pipe is supported 
by a loose iron car, E, held by two stiwig iron spikes, s, driven 
into the stone, or rather into two holes cut into tha atawa 
about i in, deep, into which ho\e8, -^QoiXetv. i\.5iiJ*a w -^^ 
hare been driven and cut of( ftuah -witit ■>X» owSftt 'iaw- '^ 
the stone. 
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Fig. 169 shows a roiiEd iron pipe, supported at the faucet 
by a hinged malleable irou biind, ivith strong stud at its 
Ixick, which ia fixed into the wall by lead rnn in and bolted. 
An iron bolt put 




I 
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at B fixes the outer 
half of the band and j 
Ifcejis the pipe 
position. 

These ears and 1 
clasps are considered 
more artistic than the 
ordinary holdfast, 
Fig. 170. 

It often 
tliat one main down-J 
pipe has to : 
one or more branch 
pipes. If these branch 
j^ pipes are the same 
^^ size as the main down- 
pipe then the branches 
cast on to main pipe 
rei^uire to have fau- 
cets, as per L L, Fig. 
171; but if the branch 
pipes be smaller than 
the main pipe, then the branche.'i east on may do without 
faucets, as per M M, Fig. 172, only care must bo taken inl 
this latter case (say, by marking it) to see that the brancll'l 
pipe is not slipped in too far, and thereby chok-| 
ing up the passage. 

The branches with faucets cast on, as per L i^ 
' Fig, 171, may be had of various sizes — e.g., sup- 
posing the perpondicidar pipe, Fig. 171, were 4 in. 
in diameter, then the branches L L cast on might i 
be made either 4 in., 3 In., or 2i in. in diameter, J 
or if the main pipe were 3 in., then the branehei J 
might bo 2J in., and so on. 
p. .j^ These cast-iron pipes are generally made in 
^" 6-lt. length% and of various diameters. The 

round pipes vary from I^in. Up to 8 \t\. m il\a.meUT, TVia 
square iron pipes are made from 2i in. \)3 "i ™. Ai^ ^ ^wi. 
-^ » wj. The iron offsets can also be caav to %™t an^- ^AQ^e 
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of plinth. The round pipe 3 in. in diameter is a size that ia 
'Itu^lyuecd in common house- work for tho raiu-wat«r pipes, 
and as waste-pi pea 
from the kitchen 
ainks. Fig. 173 
ehowB conductor 
with rain-water 
head, carrying off 
water from gutter 
N ; being rain- 
water head, p ofiset 
at plinth, and Q, 
shoe at bottom to 
go into drain. In 
place of shoe Q 
many prefer a bend 
or elbow here, one 
reason being that 
it projects out far- 
ther. When it ia 
necessary to cut 
one of these iron 
pipes, or to reduce 
its length, it may 
ibe done either by 
iiling it round 
where it is wished 
to be cut, or else 
by chipping off the 
portion that is too 
long. Or, again, 
short pieces can 
be had from the 
foundry. 

The iron siiikes, 
Fig. 174, referred 
to above, are made 
from 3 in. to 5 

in. long and from ^^^ X i"' 

about J in. to i in, Figa. ITI, \Tl,Vl^,\1v,Ma.v\t., 

thick. A great many designs Iot TOi'R.-'^^Jite't \«»Sia ^ 
exeaitedin iron, yet bothVeiS a.i\47.w«sV«aA»«cftoVuso.'as» 
iron, however, is largely superseAm?. \ftt>A tot^sw'?^'" 
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When the rnin-w.iter pipes arc carried down inside the 
house and connected to drain, care must bo taken that all 
the jointa are properly and securely made. Upon jointing 
and fi:iing the pipea, however, we shall treat more at large 
aa we go on to speak of soil-pipcH and waete-pipos, &c. 

Figs. 176 and 177 show two modes of disconnecting the 
rain-pipes from the drain so as not to allow any bad 

oil from the diain to ^et up them. In Fig. 176 the rain- 
grating set in a 
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Pig. 170 Fiff. 177. 

dished stove, or fireclay block, below which is the box or 
gully trap t. The grating in this case may also sorve to 
carry off surface water. 

Fig. 177 shows a 4-in, No, 2 Buchan's trap with the 

rain-pipe joining into it below the ground, the water-lrap 

locking off bad air from the drain. Access to the house 

wife of the trap is got by lifting the movaHe \iotv \\oXo,'?. 

^ere surface water has not to be carried oK\ ciV en. yi^feit 

a/s Btj'/e to Fig. I T6 plan ^^^^M 
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In these twa drawings the pipes are carried down the 
outside of the wall, but they may be carried down inside, 
and bent out through the wall at the bottom. 

Another plan in use for leading away the water from the 
gutters is to have drip-boxes on the top of the rain-water 
pipes, as per R, Fig. 175. These drip-boxes are of various 
sizes, some may be 1 ft. deep and the same in length and 
width, others less, just as they may have to suit the place. 
A perforated grating, s, and an overflow pipe, T, ought to 
be put in for them. Perforated gratings ought also to be put 
in over the mouth of the pipe from other gutters, as per 
dotted line below N, Fig. 173. These perforated gratings 
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Fig 178. 

are generally made out of pieces of lead or zinc with a 
number of round holes about \ in. in diameter either 
punched or bored through them. 

Another style of "gratings " or pipe-mouth guards may 
be made by using iimm brass wire about J in. thick, placed 
crosswise, and so as to leave square openings about J in. or 
1 in. wide according to the size of the pipe. These latter 
"gratings" do not get choked u)^ «.^ \^^.^^ ^& *^^ 
former. ^ ^ 

In many localities where Iho v^ale^ «a^^l "^^ "^"^ 
«sa«j0 or the water hard, tlie people csaAiOa ?iSL\)fta \a5s^-^ 
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they can either in one or more barrels set Up outside of 
the house, ua in Fig. 178, or in a large cistern placed under 
the roof, as in Fig, 179, or in a large underground tank 
built of bricks and cement and puddled with clay. When 
the rain-water is collected into an underground tank it baS' 
to be pumped up out of it into a cistern set up upon a-, 
higlier level, from which cistern the water is drawn by/ 
gravitation in the usual way. 

In Fig. 178 the water is indicated as being led from thes 
barrel to supply two waah-tuba auppoaed to be placed in 
the wash-house. The overflow pipe of the barrel may 
either be placed inside the barrel (in which case it may be 
movable), or it may be fixed outside as per dotted line, P, 

The first plan permita the water being run off at bottom 
for cleansing. The overflow water discharges over or into 
I dished basin with iron grating, having a disconuecting 




Fig. 179. 



fireclay siphon-trap underneath (not an iron hell-trap) as 
per Fig. 458. 

In Fig. 179 the overflow pipe, N, ought to discharge over 

a siphon-trap, and should not be led directly into the dmin. 

1 add some interesting remarks by the late Dr. William 

Wallace, F.C.S., Glasgow, in regard to the action of water 

upon lead. He states that he has frequently seen lead 

pipes eaten through by contact with lime, and explains the 

phenomenon in this way i — Rain-water acts rapidly on lead 

under certain circumstances, because it contains free oxygen 

and no carbonic acid. When exposed to the air, however, 

ii rapidly absorbs carbonic acid, which destroys or Hmita its 

poirer of dissolving 7ead. Eain-water in conWot w\j\v, ta 

J^«s«/ofer, lime or mortar (which re(\uivea Tna.-o^ ^i 

oecome completely caihoiiu.ted) acta on VcaOi '"^^'f 



. wuiiam 

of water 
eon lead ^^ 
plains the ^^| 
y on lead ^^| 
le oxygen ^H 
however, ^^H 
limits its ^^1 
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energy, because every trace of carbonic acid is removed 
from it. 

On the other hand, it is well known that water highly 
charged with carbonic acid (as in aerated waters^ dissolves 
an appreciable quantity of lead if passed through a leaden 
pipe. In the one case a small quantity of carbonic acid 
protects the metal by forming a film of carbonate upon its 
surface ; in the other the carbonate of lead dissolves in the 
excess of carbonic acid. Water containing oxygen and free 
from carbonic acid dissolves lead much more rapidl}^ than 
water highly charged with carbonic acid, and its action is 
usually mnited to particular spots where wet lime or 
mortar is either in contact with the pipe or immediately 
above it. Dr. Wallace says he has seen a thick water-pipe 
eaten through in a few months. 

A good coating of tar would tend to protect lead in the 
above circumstances, I believe. 



CHAPTER XV. 

W.UiTE-PlPKS AND SoiL-PlPES. 

We now approach a branch of our subject which ia closely J 
connected with one of the groat questions or problems of 
the day, to wit the sanitary question. The problem here 
to be solved is ;^How can we retain the use of our con- 
veniences, such as kitchen sinks, baths, fised wash-hand- 
baaiuB and water-closets, within our houses, and at the 
same time the health of the occupants not suffer ) 

In the following pages it shall be our endeavour to 
throw a little light upon this subject, and if what is said be 
in accordance with true sanitary laws or policy, we trust 
that architects, plumbers, and others interested will see 
that the work is practkaily carried out as suggested. If 
better plans are brought forward, very good, caiTy them 
out, only let "scamping" in this matter be everywhere 
denounced. 

In many cases the waste or discharge -pi pea from sinks, 
baths, &c., and the soil-pipes from water-closets, are either 
altogether fixed up inside the building, or, at least, have 
branches canied forward more or less into the interior; it 
is necessary, therefore, that they be fitted up in such a 
manner as, while allowing free passage to the soil, &c., to 
also prevent any foul air from them, or from the drains 
into which they are led, getting access to the interior of 
the house. 

In order to work well it ought to be observed that the 
pipes are of the proper size, sLrong enough, firmly tised, 
securely jointed, properly trapped, and well ventilated. To 
give Boil-pipes* fair play they should be, at leasts 4 in. 

* Some plumbers and arohitectD have of late been usiog' aoil-pipes of 

onl; 3 ia. or 3^ in. diameter internally, and e^cially for only oner 

water-closeL The S^-ia. pipe does pretty well, bein^ well TeutJliited, 

of BooTBe. At present the LoaaX tbTemment Bjs-I.ij.'kil eay 4 in. 
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iu diameter internally.* This size of pipe allows of a large 
rush of water and soil through it without filling it up, and 
thereby helps to prevent said rush from interfering with 
the water lying in the various siphon traps. Where several 
water-closets and baths,f &c., are led into one soil-pipe, the 
diameter of main soil-pipe may sometimes be 4^ or 5 in. 
inside, the branches being less. Where the water-closets 
are situated just inside the back wall of the house a 4-in. 
inside cast-iron pipe is often put up on the outside of the 
wall with branches coming into it. 

One plan sometimes adopted in regard to these branches 
is to have the branch pointing into the wall, as per u, Fig. 
180, into which the branch pipe V is led ; but this, although 
it may save a little pipe, often proves a dangerous plan for 
the health of the inmates, as when the slip-joint at u, Fig. 
180, begins to get slack, or is, perhaps, left slack, and 
allows the foul air to get out, this foul air, unless the hole 
in the wall around v is solidly and securely built, finds its 
way along the outside of v into the house. 

To prevent this, instead of making the hole for the 
branch pipe immediately behind the main soil-pipe, make 
it a little to one side, and put a bend on the branch pipe 
coming out through the wall, as per Fig. 181. In this 
latter case, although the slip-joint should be slack, it is out- 
side the wall, and the hole in the wall at the bend, w, can 
be easily made good. 

These remarks about Figs. 180 and 181 are also equally 
applicable to the waste-pipes of kitchen sinks, when these 
sinks are put up inside of flatted houses. In slipping in 
these branch pipes the plumber ought always to see that 
they are not slipped in too far. I have seen many instances 
in which this has been the case, and a chokage caused there- 
by. These slip joints outside may be made good with red- 
lead putty and hemp. Although a cheap way of doing 
the work, yet if fairly executed it does well enough, only 
do not neglect to ventilate the pipes properly. One disad- 
vantage, however, of either soil-pipes or waste-pipes put up 

* Especially if closets like the Bramah, letting off a larg^ body of 
water quickly, are used. The size of the pipe must not be depended 
upon for protection against siphonage of the water traps, but air 
pipes off top of the outgo of the traps put in. 

. t It is not considered a good sanitary anaxigesmssD^ 'vV<siv ^^\»5Qiv 
WBste h jomed into the closet soil-pipQ. 
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outside the building, is their hability to being frozen up in 
frosty weather, and so preventing the proper use of the 
WKter-closet« and sinks, &c., or, if they are used, causing the 
property to be flooded.* In such circumstances the biunch 
being put in as per Fig. 181 is found to be often of great 
service, as by cutting a slit in the top of the portion of the 
lead bend w, Fig. 181, which is outside the wall, the water 
may be allowed to run off at this slit, and so prevent or 
lessen damage inside. 

When aod pipes and waste-pipes are put up iimde the 
house, great care should he taken that they are properly 
fitted up and securely jointed. If the main upright pipe 
is of cist imu then 
it ought, for a good 
job, to be heavier 
and stronger than 
the ordinary iron 
rain-water pipe. 
The iron in the 
latter may only be 
about one-eighth of 
an inch thick, but 
about double that 
thickness, or more, 
ought to he used for 
the former. The vertical joints may be made with red-lead 
and hemp, or more firmly still by running in the joints 
with melted lead and then batting them. 

If any slip joints are made where the lead branch pipe 
joins the iron, the joint should not only be made with i-eil- 
lead and hemp packed in firmly, but it ought also to be 
either hipped or an india-rubber band 3 in. broad put over 
it, or, which is better, a brass ferrule used, with one end 
soldered to the lead pipe and the other end run in with 
lead into the socket or faucet. 

Where hot water is used another plan is to have flanged 
iron branches, as per x, Fig. 182, a corresponding lead 
flange being made and soldered to the lead pipe, as per Y, 
Fig. 182, after which the two flanges are red leaded and 
packed, and then firmly bolted together with four iron bolts 

■Jt is seldom 1 
&rini BOiae bad o 




), 181, and li 



WASTE-PIPES AND SOII.-PIPES. 



99 



and nuts, as shown, an iron ring or " washer'' being used at 
the back of the lead flange to strengthen it. 

In fitting up these heavy iron pipes, and, indeed, all soil- 
pipes and waste-pipes inside a house, it must be seen that, 
as stated above, they are securely fixed. When this is not 
done the fact of having them large enough, strong enough, 
properly trapped, and well-ventilated is, ^ter the lapse of 
a little time, quite useless in preventing the escape of 
sewage gas into the . ^ . 

F 



house, as when the 
pipe is not securely 
fixed it by-and-by 
slips down, and the 
siphon-trap, instead 
of being properly 
locked, as shown at 
z, Fig. 182, is drag- 



\^^:sV\^ 



1 



ged down at its out- 
let until it assumes 
the position shown 
at A, Fig. 183, and 
so becomes quite 
useless. 

I have seen many 
examples of this, 
especially in con- 
nection with the 
siphon-traps of kit- 
chen sinks. In order 
to prevent these 
heavy iron pipes 
from slipping down, 
a good plan is to 
have a strong iron 



i 




Figs. 182 and 184. 



heel cast on to and along with the lower length or " boot>'* 
as per B, Fig. 184, which heel must be set firmly upon a 
solidly-laid block of stone, so that there ma^ be no chance 
of the iron pipe sinking. 

If the pipe goes up against the wall it ought to be well 
holdfasted also ; but if a raglet or recess has been left in 
the wall for it, or if it goes up in a comer, then, instead of 
the holdfast, a strong block of wood a\)o\xV) ^ m. ^x ^^'va.* 
thick, and about 18 in. or so long, andlOm* ox W\xi*\s«S2»^ 
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■AS the case may be, with a round hole cut in it large eiiough 
to allow the pipe to be slipped down through it, uhould be 
got and sot into epace, and rest cut for it in the wall, as 
(Wr C, Fig. 184, the pipe resting upon its faucet as shown. 
When, however, the length of iron pipe has flanged branch 
upon it, as per x, Fig, 1S3, then, instead of resting upon its 
faucet, as shown at D, Fig. 184, it is supported as shown 
at E, Fig. 182 ; a pair of strong malleable iron clamps, Fig. 
185, being put on, and screwed up so as to grasp the pipe 
Hrmly, and at the same time be allowed to rest upon the 
wooden block. 

Instead of the wooden block a malleable iron plate about 
I in. thick or so, with a hole cut iu its centre to fib the pipe, 
may be used. The length and breadth of this plate must, 
of course, be regulated according to its site. In many cases 
about 18 in. x 10 in. may do for a 4i-in. iron pii)e, or with 
thicker plate less breadth will servo. 

The slipped joints of these pipes, as at F, Fig. 183, may, 
as we have said above, be made with red-lead and hemp ; or 
stronger still, by stuffing joint partly with hemji and then 
ninning in lead ; tome, again, make rust joints. Whatever 
plan is adopted, the great point is to see both that it is well 
done, and that it alao thoroughly answers the purpose. 
These strong iron pipes have been largely used of late for 
the main upright Boil-pijje in many houses, especially where 
hot water is used, and I consider it quite right to do so. 
As lead pipes, however, are atiU largely used, not only for 
the branches, but also for the main upright pipes, we must 
now refer to the way in which they ai-e fitted up. 

Lead soil-pipes should not be made of load less than 
6 lbs. per square foot at the very least, while 7 lb, lead, or 
heavier, is used for good work. These often require repairs 
and renewal from three causes : from being put up of too 
light lead at first, from being too slimly fixed up, and from 
corrosion, the latter being often in great measure owing to 
the want of proper ventilation. We cannot do with lead 
ae with iron, for where, as in Fig. 184, the heeled boot B, 
if solidly fixed and not afterwards interfered with, may 
almost of itself he trusted to suj>port a high superincum- 
baot sialk of iron pipe above it, yet such could not be done 
ff't/i Jead, the material being too aoit-, its own weight 
fould crash it. To obviate this an \ipng'ht\eaA 6ca.--\)\vft 
laust be well supported all up its entire \B\ife*.\i, ft'sc^^ ^'i'" 
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feet being supported, as it were, independently of the 
rest. 

The old style used to be to cut out lead bands of the 
same weight of lead as the pipe, about 6 in. or 7 in. broad 
and about 20 in. or so long, and solder thetn on as per G, 
Fig. 186, these bands being put on every 3 ft. or so. In 
this case the pipes lie flat, or rather close against the wall. 
But when the pipe either goes up in the raglet left for it in 
the wall, or up a comer, then wooden 
blocks are used, as mentioned above 
for iron pipes. For lead pipes these 
wooden blocks are generally put in 
one at every 6 ft., or, better still, one 
every 4 ft. or so. 

If the soil-pipes are hand-made 
they may be cut out in lengths from 
6 ft. to 7 ft. 9 in., according to the 
breadth of the lead sheet. Or, as is 
sometimes done, they may be made 
in lengths about 12 ft. or 14 ft. long, 
to suit the height of the various flats 

the house. In other cases seamless or machine-made 




Figs. 185 and 186. 



m 



pipes are used in lengths as got from lead-works. Fig. 187 
gives an idea of a 4-in. lead soil-pipe as put up in the raglet 
left for it in the wall of a two-flatted house, with 3-in. or 
4-in. ventilating-pipe, H, carried out through the roof. 

According to the model bye-laws, the ventilating-pipe, H, 
should be of the same diameter as the soil-pipe. 1 1 are the 
lead siphon-traps of two water- closets ; J J J J the wooden 
blocks resting on the wall and supporting the lead soil-pipe; 
K is the board for the ventilating-pipe ; L is a lead flange 
put on to the soil-pipe where it enters the drain ; M is the 
IJ-in. or 2-in. lead pipe put in to carry oflFthe water from 
the lead " safe," or tray placed underneath the trunk of the 
water-closet. It enters, as it ought to do, below the surface 
of the water in the trap. N is the same safe-pipe, put in as 
it ought not to be, above the surface of the water in the 
trap. It often proves a nuisance, and has to be altered 
when so done. 

Another plan of putting in the a^fe-^v^^ S& \si\<^X»*^'^'c«!^^ 
a small 1^ in. or 2-in. siphon-tTap lot \\«»^i \ciYasA a^\^ '^'^ 
outlet of the water-closet trap aV. o. "^^^^^^ ^^^"^^^"^.^ 
intended to provide for the Qaie cairjm%«^^'^ c>\\»R. 







when the water-closet ia choked up, only it must he remi 

herod that, to prevent 
this small siphon trap 
from drying up, a small 
J'inch pipe must be led 
into it from the water- 
closet serviee-pipB, so 
that every time the 
water-closet ia used a 
little water nms into 
the safe trap.* P is a 
small ventilating-pipc, 
from U in- to 2 in. in 
iliameter; it ia put in 
here because it ia found 
that even with the ven- 
tilating pipe, n, in on 
the top of the perpen- 
dicular soil-pipe, foul 
air or gas is apt to 
gather at Q, and in pro- 
ceas of time it eats 
through the pipe there. 
E.g. I had an instance 
lately one of many 
wh th t fth 
I P« P 



I)e 



la 



f 




Pig-. 187. 

^WsAdof or irith either k ot o, apipe 1 
^aterwaU with a hinged valve at ite- 



ha 1 1 thru t 
thr gh th J [. f m 

th Th pe pi 
the house mpla n 1 
of a very bad mell o 
cuiTing at t a and 
thia hole, eaten th u h 
the pipe at Q, was the 
'M cause of it. Instead of 
putting in thia amail 
ventilatiiig-pipe aa ^r 
V, Fig. 187, it may with 

iBt, -wtaiii lau^T tt^eT , 
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In the cn.se of iron soil-pipes especially, instead of 
necting the air-pipe from the branch soil-pipo — more par- 
ticularly for the lower traps — into the main soil-pipe 
directly as in Fig. 18T, a 2Hn- or 2-in. air-pipe may be 
carried up from the lowest trap above all the traps and 
receiving into it the air-pipe from each trap 
as it passes, as shown in sketch here given 
Fi^ 188. 

This is a better plan tlian that shown in Fig. 
187. Where a bath, &c., at some considerable 
distance, discharges into the soil-pipe, as at i^ 
Fig. 187, it is sometimes better to carry up 
the air-pipe, as per A, independently, instead 
of joining it into the soil-pipe. Insufficient or 
improperly ventilated soil and waste-pipes are 
often the causes of bad smells in houses, 
owing to the rush down of the water from one 
water-closet or bath sucking the water out of 
some of the other traps. Further information 
upon this subject ivill be found in connection 
with Figs. 417 and 461. 

While the lirst edition of this treatise was 
being publisheJ, viz., in 1872, I was rather 
astonished t^ read the following statement in 
connection with the plumber's work of San- 
dringham House in a recent number * of such a largely- 
read and popular work as Cassell'a " Technical Educator," 
viz.: — "Every soil-pipe should have a ventilating-pipe 
from its topmost point, communicating with the external 
air, of not less than two inches in diameter, and then 
the pipe itself becomes as it were the flue by which the 
remainder of the system with which it is connected is venti- 
lated ; and in some cases this is so completely carried out^ 
where unusual care is required, that the space between the 
botlom of Iht valve and ike icater in an ordinary valve-doset has ^^— 
a, ataall aw-pipe running into the veniUaling ml-pipes. We^^| 
may mention Sandringham House as an instance of th»;^^| 
adoption of this precaution." ^^| 

Now this plan hero recommended — had it been really 
carried out — of leading the aiv-Yi\^ \tciTO. *Ocift 's^^ki-'Sww*^ 
tmnk into the ventilating-pipe oi tVe B'aV-^\^ ■^*» %-wa*^'^'^ 
' /( wnB at p&ge 272 of No. W, -«(.\. w., ™Vv?tt ^^^^^^^ 




'Fig. 188. 
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but a " precaution." I am happy to be able to state, how- 
ever, upon the authority of the firm who executed the work, 
that the above description ia a mistake, and should be a 
" 2-in, leail air-pipe is taken from the outgo of the trap and 
branched into the main air or ventilating-pipe of the soil- 
pipe." Thia ia similar to the pipe r, Fig. 
■1 187, Fig. 189 will enable non-practical 

I I I readers to uuilerstand the miatako refer- 
J i\ red to. 1 ia the level of top of water in 
^ <!^!*=^^^ I siphon trap, 2 is the valve under the 
water-closet basin abo\o referred to, 
while 3 is the "air-pipo running into 
the ventilating soil-pipe " fram the space 
between the bottom of the valve and 
-he surface of the water in the trap. 

Now it will he at once seen that if the 
valve were open, or if any opening ex- 
isted about the valve journal (as ia often 
the case), said opening, &c., would allow 
the sewage gas from the soil-pipe to come 
back through this air-pipe " 3," and so poison the air of the 
closet in which the water-closet ia situated, and in such a 
case any person coming into thia closet, say, before break- 
fast, and with an empty stomach, might carry off the seeds 
of typhoid, diphtheria, or other fever with him, especially 
if the soil-pipe were untrapped at its foot and inauffieiently 
ventilated. The description, however, was an unfortunate 
mistake, and since I first called attention to it I understand 
that the publishers of " The Technical Educator " have 
taken means to rectify the error. 

It ia quite correct to put in an air-pipe (I have often put 
in two) between the water in the trap and the valve or pan 
above it, but it should not be run into the ventilating aoil- 
pipe, but be carried out to the fresh air outside. By this 
latter plan not only will the space between the water in the 
trap and the bottom of the valve be kept purer and venti- 
lated, but if any back draught does take place it will be a 
current of fresh air, not one of bad gas from the drain, as 
in Fig. :89. 

Owing to what I had raaii and the remarks published 
thereaneiit bj' me in the Buildint/ News for May 17th, 1872, 
/ wrote to His Eoyal Highness the Prince of Wales, regard- 
'hg the occasion ot his illness ; be very kindly reiplied, stat- I 
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ing that he was quite unaware in wh^t manner he had 
caught his typhoid fever. 

!^fore closing this article upon lead soil-pipes, atten- 
tion may be drawn to the different styles of soldered joints 
referred to at Fig. 187, and drawn 
to a larger scale at Fig. 190. s, 
Fig. 190, is section of a "round 
joint," made about 6 in. or so above 
the board, the pipe being supported 
by the wiped soldering, s*, con- 
necting it to the lead flange which 
rests on the board. T is " flanged 
joint," with lead flange 6 in. or so 
below it supporting the pipe, u u. 
Fig. 187, and u, Fig. 190, are 
" flange joints," with the tops of 
the lead pipes flanged back on the 
boards, the top edges of the boards 
being rounded off" and countersunk 
so as not to cut the lead where 
flanged back. This style at u is 
simpler than that at s and s*, and T, 
as it saves a soldering, but many 
plumbers consider that it does not 
make so good a job. v is simply a 
lead flange about 8 in. or 9 in. in 
diameter over all, with wiped solder- 
ing attaching it to the pipe, and so 
supporting the pipe. 

In the case of lead soil-pipes laid 
horizontally, they may be supported 
by being allowed to rest on boards. 
In some cases lead bands, as per 
Fig. 186, only differently fixed, are 
used. When I say " horizontally " 
I do not mean exactly level, for soil- 
pipes should always get as much of j^g. 190. 
an incline or " run "as possible. In 

some cases, where the presence of rats may be feared, a 
piece of thin sheet zinc put round the lead pipe is a good 
protection against their teeth, but the best plan is to kee^ 
them out of the house altogether by aeevw!^ \}ti^\» \5ckfe ^^^^ 
are laid properly, of which more aaon. 
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Before leaving the subject of the fitting-up of soil-pipea, 
I would yet make some further romarka, and point out a few 
precautions necessary to bo observed. In connecting (say) 
a Son. ventilating pipe to the top of a 4m. lead soil-pipe, 
or a 3^-in. pipe to the top 
of a 5 in., it must be a rule 
always to contract the top 
of the soil-pipe, as shown 
by dotted lines Fig. 191, 
and not to do it in the 
style I have sometimes 
seen, and as shown by Fig. 
191, whore the top of the 
I soil-pipe, instead of being 
gradually contracted as per 
I dotted line — so as to leave 
no resting-place for the 
foul air rising up — is cut 
square across, and a flat 
disc put on with hole 
through it, as per w, Fig. 
191, in which latter case 
this flat disc, as I have seen, 
gets corroded by the foul air and full of holes. When the 
ventilating- pipe is finished off at the top with a bend, as per 
Fig, 182, it is a good plan to bore several J-in, or 5-in. 
holes through the top of the bend. 

Another style of finish is that shown by Fig. 192, but 
with the air-pipe larger, where the cup may also be per- 
forated. Another plan is to leave the pipe standing up 
perpendicularly, and to solder on several pieces of tinn^ 
copper or bi'ass wire across its mouth, as at H, Fig. 187. Of 
late, however, the placing of a ventilator upon the top of 
the soil-pipe, as in Fig, 417, has been highly approved of 
and largely in use. The best form is the fixed ventilator, 
specimens of which will be seen farther on.* See page 329. 
Fig. 193 shows approved method of connecting the branch 
lead pipes or traps to a vertical iron soil or waste-pipe. In 

* It ehoiilil bo mentloiicd that especially where the soil-pipe is nsed 
to TSntJlitte the drain, and where more closetn than one discharge ioto 
it, the Boil-pipo Bbould not he contraoted a'' " " ' 

of one closet, tcilh diseoniteciiHg trap a 
'latilaling pipe often does very wtSL T 




Figs. 191 aBd 192 
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this case strong brass ferrules, as at B and c, are soldered 
to the lead trap or pipe as at s, s, the other end of the fer- 
rule being slipped into the faucit of the iron pipe f, and 
fixed securely with hemp and lead run in and staved up.* 

A word now about the amount of " seal " or water-lock 
which the various lead siphon-traps inside a house should 
have. In my opinion about li in. or 2 in. of "seal" is little 
enough ; that is to say, that the depth of water lying, e.g., 
in a 4-in. water-closet syphon-trap, should bo about 6 in. or 
6 J in. A good "seal " or deep water-lock should be espe- 
cially given to the siphon traps in houses or mansions where 
the inmates are often from home for months together. For 
baths, wash-hand basins, &c., &c., no harm, but good, would 
be done by making the 
" seal " 6 in. or 7 in., or even 
more. To make it only 
i in. or rather less, as is 
often done, is simply a bad 
job, and is frequently the 
cause of those intermittent 
bad smells which are some- 
times so difficult to trace 
out properly and to the 
satisfaction of all concerned. 

A great deal has lately 
been said about keeping 
back the foul gas of com- 
mon sewerf rom getting into I 
the house drains, which is 
very well, but this is not 




Fig. 193. 



all, for it must be remembered that foul air gathers in the 
house drains and pipes themselves, independently altogether 
of the common sewer, f 

In order to prevent this foul air getting exit into the 
house, all the joints of the drains and pipes must be pro- 
perly and securely made ; and, as above stated, all the 
siphon traps must have sufficient seal ; and lastly, to pre 

* More especially when the brass ferrules are not tinned inside, the 
lead pipe — fall bore— should be passed quite through the inside of 
the brass ferrule as a protection to the brass from acids. 

t Various persons have written as if they ignored tl^^iaaV.\ Tv<«*«t- 
theless, so far as I can judge, disease Yiaa oi!t€ii «nsea.\s«ifiL*<k!kfc\sssoafc 
drains and pipes, independently oi the qotgoslotl eer^^x. 



vent its concentration this foul air miiat be allowed exit 
either at the ventilating-pipe of the soil-pipe, or waste-pipea, 
or in some caaea when away from a window and provision 
ia maile to prevent it going in under the slates, a riin-watcr 
pipe may be used, or as I have often done since 1375, a 
special outlet ventilating-pipe may be put up for the house 
drain itself, while the soil and waste-pipea ate ijidividually 
trapped and ventilated. 
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Fig. I93i. 

Fig. 193a shows how a leatl soil-pipe that was ini 
ciently and in part non- ventilated was corroded and hole 

Where the pressure of gaa coming back from the main 
sewer ia aupposed to be occasionally great, it may be carried 
off and kept out of the houae drains by putting in a venti- 
lating pipe to the top of the roof from the outer eye of the 
disconnecting aiphon-trap which divides the house drain 
proper from the outer drain leailing down to the common 
aewor, as shown farther on in Figs. 417 and 461. 

Supposing the drains and soil-pipes were put in properly 

and, so far as they are conrernei], per se, all right, yet there 

are other things still to be attended to which must be done 

co/mctiy or evil will ensue, and to come to them we must 

k now' refer to wafer-c/osets, cisterns, and t\ie\t RtUn^s. 



CHAPTER XVI. 

Water-closets. 

When the author was attending, as one of the delegates 
from Glasgow, the third annual Congress of the District 
Councils of Scotland, held at Dundee in September, 1892, 
in connection with the Registration of Plumbers movement, 
he was invited, when St. Andrews was then visited, to see 
**the oldest extant water-closet in Scotland," stated to bo 
situated in the old Bishop's Castle there, now only an inter- 
esting old ruin, and in some respects especially so to plumbers. 
See Fig. 194. 

The closet is built projecting out beyond the line of the 
wall 18 in., v/ith a flat stone for 
seat 22 in. x 18 in., with large 
hole in centre. This stone ap- 
pears to have been covered with 
wood, and no doubt the opening 
had a moveable lid to keep out 
the wind. The size of the closet ^^- ^^^• 

apartment inside is 4 ft. 8 in. from door to front of seat, and 
2 ft. 6 in. wide. Height from floor to ceiling 6 ft. It had 
a window. The drop outside from closet to high-water mark 
is about 50 ft. The only provision for flushing the wall of 
the building outside and the rocks I could see was the rain 
and the sea. In the other corner will be seen what appears 
to be the stone gutter for a sink. The waste water here 
had a fall of 40 ft. to reach the German Ocean below at 
high-water mark.* 

* ^* Aye," says the Archbishop's ghost, as I write— dead as a red 
herring though he be — *'we thooht oursels nae sma*beer in those 
days, when we were sae weel provided for in the sanitary -^o.^ . \^rs^ 
ye no publish yoursel* in 1869, that on the Til^^^ ks^gMitA^^S*'* 
the BaiJzees and Oonnsale o' Aberdeeno.liaAXo wbeA \ft Swwst AajArwa«» 
ioi ane plumber to reforme and mend ^© i^\AB c& VJb«a>EM>x 
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In buildings abutting on, or ovtirlianging, the soa, direct 
discharge into the salt water from sanitary appliancea would 
be quite natural, although without pipes the sanitary con- 
dition or artistic appearance of the walls or rocks would not 
be improved, especially when the waste water had a great 
distance to fall. Water-closets with a supply of water let 
on to tbem by means of pipes seem to have been fitted up 
by the Roman engineers about two thousand years ago. 

Through the kindness of Mr. Turpie, E.P., 1 have received 
a still older reference to St. Andrews' plumbers from Mr. 
David Henry, architect, there. This is an " endentur," or 
agreement between John, Abbot of Aberbrothoc, and a St. 
Andrews' plumber, in a.d. 1394, to "theke the mekil quer 
wyth lede, and guttyr yt al about eufficiandly wyth Icde, 
for the quhilkis thekyn and gutteryn the abbot sal pay him 
xsxv marcis at syndry termys, as he is wyrkand, &c. 
When he is finished with the work he is also to get " a 

fown with a hude till hia rauarde." In hia " Principles and 
nictice of Plumbing " Mr, S. S. Hellyer has an interesting 
chapter on the Histoiy of Water-closets. 

After the downfall of the Homan Empire ecinitatJoii in 
Europe, except by the Moors in Sjiain, was very much 
ignored. The dark ages revelled in filth, moral as well as 
physical. Ignorance and superstition usurping the throne 
of the human intellect, while plagues and epidemics were 
the order of the day. Dirt was glorified. The more para- 
sitical life about the person being considered by some a 
virtue I The mere thought, again, of the old " Gare I'cau " 
cries of Paris and Edinburgh should make us thankful we 
were not living when they were in vogue. 

In some respects nineteenth-century "improvements," even 
where making the streets cleaner, left the atmosphere of 
the interior of many houses anything but healthier. The 
enormous cesspools dug in the cellars, or lower plots, of 
some houses, as recent examinations have shown, were 
often the causes of disease and death to the inmates, and 
especially in the mansions of the rich ; the " out of sight, 
out of mind " policy of dealing with sanitary matters not 
being either the safest or the best, 

Humanity has often been slow to Icaiii, or, at all events, to 

get on to the right track. Greater progress Las been made, 

however, in the last twenty years in this relation than in 

sboat aa nmny prior centuries. Among the many blessinga 
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bestowed upon humanity by our nineteenth-century pro- 
phets improved sanitation will not rank the least. 

The conveyance from our houses of the fsBcal products of 
the inmates in the least objectionable way, and on the safest 
plan, naturally leads us, and especially as plumbers, to the 
consideration of water-closets. 

One of the simplest forms of water-closet is that known 
as the cottage closet. Fig. 195, sup- p.T^;:7vr^ 
plied by a valve-cock with lever, 
handle, and weight, the water run- 
ning only while the lever is held up. 
As will be seen in the sketch, this 
closet consists of an earthenware 
basin B, set upon a tapered lead 
socket s, which socket or seat rests 
upon a short piece of 4J-in. or 4-in. 
lead soil-pipe P, to which it is sol- 
dered. Underneath the short pipe 
P and below the floor is seen the ^* ^^^• 

lead trap T. Sometimes the lead trap is placed above the 
floor, as shown by Fig. 196. In this case the kad trap 
may be supported at s by a small wooden stool with a 4 J in. 
hole in its centre. 

The great fault of this cottage closet is that no water lies 
in the basin ; but if immediately before it is used a little 
water is run to wet the basin, 
and after use it is well flushed, 
then this closet often does pretty 
well. 

In some cases common ground 
or screw-dowQ stop-cocks were 
put on for this closet, but they 
often caused great waste of 
water by being left running, one 
closet crane thus left open in 
the lower flat preventing the 
water rising to the higher flats in the property until it was 
shut. This leaving of the water-closet cocks open and 
propping up of the handles has caused the officials in many 
towns to pass a law that all water-closets must be fitted up 
with self-closing valves, so that only three gallons or so may 
be got at one flush. Some a\xt\iOY\\i\^«> w^'Sf ^<s^ ^J«^ 
pUons for each flush, but that i% \^ ^iVtXa. ^\5aaxvs^ "^^ 




Fig. 196. 
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giilloiis of water properly delivered will often flush far ' 
better than four gallons badly delivered. There is no 
good reason, however, for delivering the four gallons badly. 
The basin in Fig. 195 is a common round or oval basin, 
the same aa used for the pan water-closot, The fan or 
water- spreader insido of the wator-inlet of the basin is niade 
out of a piece of 51b. sheet lead, and is secured liy means of I 
two brass bolts and nuts. By this meiins the fan can bo | 
easily regulated, so as to suit tho pressure of the water io 1 
each particular case ; for this latter reason water-closet 
basins with lead or metal fans are often preferable to basins 1 
with earthenware fans. 

In place of using a basin and lead tapered seat for their 
cottage closet, as shown in Fig. 195, 
some, for cheapness, used instead 
a long tapered, or " hopper " basin, 
asshown in Fig. 197. This hopper 
basin is much more difficult to | 
keep clean than the one in Fig. 
195, on account of the much 
gi'eatcr surface exposed to the 
excreta, and the greater difficulty 
of getting the rush of water to 
s[jr«id over and cleanse the whole 
surface of the basin properly. For j 
these reasons tbey are not to be I 
e now generally condemned. 
Another form of water-closet is the well-known pan-closet, 
introduced about the end of last century, which formerly 
might either be supplied by means of a crane or a valve in 
the cistern above it This cistern was generally put up as 
per Fig. 198, and in many cases not only served for the 
supply of the water-closet, but also for all the water required 
for culinary and drinking purposes. This latter plan was 
not to be commended, however, as the water often suffered 
from contamination. Tho overflow-pipe of this and other 
ciatei-ns has been a fruitful cause of bad smells, and the 
escape of sewage gas within houses. It has actually in some 
cases been jmt up as per Y, Fig. 198, with communication 
ia the soil-pipe quite open ! 
In tboasaiids of other cases it was jnat o.\xittt3s\>'Aii\)-3 
/j^V"S 3 Biuall use/ess bell-trap put in at ■? on\s a. CQWV^e, lA. 
uichea deep, and holding but a few teas'poouluXs. ol NiB-Xa^, 
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and which being hand-filled by the plumber, soon got 
empty by evaporation, when the foul air from the soil- 
pipe came blowing out 
quite freely. In this 
latter case, when a bad 
smell was complained of, 
the plumber often came, 
and finding his little bell- 
trap empty, he simply 
refilled it, and, of course, 
stopped the smell; but 
it was only for a few 
days or weeks, for it soon 
emptied again. The pro- 
per remedy in this case 
was to cut out the small 
hand-filled bell-trap and 
either put in a self-acting 
one, or what is better, 
and has been often done 
of late years, to discon- 
nect the overflow-pipe 
from the soil-pipe, and 
either make it discharge 
into the open air, or else 
over the bath or water- ^^' ^^^• 

closet inside, so that waste of the water from the ball-craue 
leaking may be at once seen and stopped. 

Fig. 199 is sketch of the small hand-filled bell-trap con- 
demned above. Fig. 200 is vertical section of a self-filling 
bell-trap, made of either lead or sheet block tin. The outer 
case is about 9 in. deep, and about 3 J in. dia- 
meter. The middle pipe, which is fixed to the 
metal disc on top, is 2| in. diameter and nearly 
8 in. deep. The centre pipe is IJ in. diameter. 
At A, one inch from the top, the outside pipe is 
all perforated round with holes J in. in diameter. 
At B, 7 in. from top, there are three small holes 
i in. in diameter, while o is the height t^ '^Vsm^ "^^ 
j?ig. lyy. water rises in the ciatem. "B^ >3Kk& tss»«»s.^^^^ 

waste of water is preveiilftd. ijv3cJiR«», '^'^^^^i^J^^ 
ball-crajie leaks) and air currents ir^wv ot io\^ ^^"^^^ \i! 
introduced thia style of teap aWiX* K.T>. \W>^- 





Fig. 199. 
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recommend ita uee for cistemB, the water of which is used 
for drinking, unless in those cases where the overflow-pipe 
of the cistern is led out to the roof, &c., and has no connec- 
tion with the soil-pipe or drains. 

where the overflow-pipe is carried outside 
' of tlie bouse and no danger of bad ametl need 
he feared, yet it is often useful to put on 
(^ such a hell-trap as Fig. 200, in order to pre- 
C vent cold air draughts, which iu siunraer 
carry in dust, and in winter help to frees^e 
the pipes. A^inst such this self -filling bell- 
trap is a better protective than the hinged 
valve put on upon the outer end of the over- 
flow-pipe. 

Another style of fitting in the overflow-pipe 
of the cistern was to carry it down to the 
siphon-trap of the water-closet, and join it 
at D, Fig. 198, a couple of inches or more 
helow the top of the water. So long as there 
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existed plenty of water in the closet-trap this style of con- 
nection was much safer than the shallow bell-trap, but it 
allows waste of water from the ball-cock, if leaking, to go 
on unseen, and it is better when the overflow-pipe is en- 
tirely disconnected from the soil-pipe, 

In Fig. 198 E is the " service-box " which fills copper pan 
F with water when the handle is put down ; a is the air-pipe 
of the service-hox ; H is a small ventilating pipe sometimes 
put into the iron cover, or top of the water-closet trunk, 
and carried to ihe outer air for the purpose of carrying off 
any bad air or foul gas which may gather between the pan 
and the surface of the water in the siphon-trap. This pipe 
H may be either a 1-in. or i-in. lead pipe. If the latter size, 
a piece of j-in. lead pipe 5 lbs. or 6 lbs. per yard will do 
very well. It is connected to the iron cover of the trunk 
by means of a brass coupling and brass screw ferrule with 
a brass jam nut. This ventilation of the trunk is important, 
and no pan, valve, or Bramah water-closet is complete with- 
out it. For proper ventilation, however, imo pipes, an inlet 
and an outlet^ are required. See Fig. 40S. 
The pan cJoeet^ Fig. 201, although largely in use still, is 
genertdly condezaned by sanitary en^neera aa an unsanitary 
^pii&noe. Ite large cast-iron trunk oi coTita.TOCT c,Hi-w\fti\i 

^P *^Pperpan worJcs, when itgete toty \i««ni.6&a.N6n\r 

«Afe taanufactory of gewage guns. 
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Anotlier style of water-cloaet is that where the 
and water-closet are all in one, as per Fig, 202, which shows^ 
a modem example patented about a quarter of a century 
since byMr.Shanka. This 
closet was at one time very 
popular, but is now con- 
demned as unsanitary, as 
foul matter from the basin 
can get access to the out-of- 
sight cistern or side water 
receptacle in which the 
ball -crane works. About 
fifty years ago this style of 
closet, with a three tailed 
metal valve at its outlet, 
was Btyled the cheese 
closet, from the reaem- 
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Fig. 201. 
blance the side water receptacle had to the half of i 



large 



In Fig. 202 the round indianibber ball J, which forms 
the valve, is weighted by a piece of iron pipe above it and 
is worked or lifted by the handle i. K is the cistern, L is 
the copper ball of the ball crane, showing the position of the 
ball when the ball- / 

crane is shut, and aa 
wilt be seen the height 
of the water in theoie- 
tem K and in the clo- 
set basin is the same. 
When the handle i is 
lifted, and the water 
let off, the halt l falls 
and the ball - crane 
opens and lets the 
water flow into the 
basin to flush it. 
When the handle i 
is put down the valve J falls 




Fig. 202. 



1 its seat and the water 
rises in the basin and side receptacle K to tlva vo.'^iJc&RiS. 
height. The height being regutateiV te a.\\\,'Oi'&'W\.Q-« "i^wb 
over Row. . .^^ 

In the case of slops being put into a. tXowA c\. *'^'S^-d 
vbea the water is off, it can easUy \>e wtt«\wa'<»o*^ ^^ ^ 
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and bad smelling the ont-of-aight side receptacle K might ' 
become. 

Mr. George Jennings, of London, had a " patent valve 
closet and trap," all in one piece of earthenware. Tiie whole 
of it, trap included, ia ahove and rests upon the floor, 
except the short nozzle at the outlet which enters the 
Boil-pipe. 

This closet is upon somewhat the same principle as Fig. 
202, but in my opinion aU tho closets with side cistern out 
of sight and communicating with the water in the closet 
basin, and being upon the same level with it, are liable to 
become dirty and unsanitary apphances, as, although clean 
for a time, yet by-and-by foulness gathers in the out-of-sight 
division, and so mav give off not only bad smell but also 
disease germs. Such closetfi, therefore, although serviceable 
for temporary uebs on buildings, as at exhibitions, are not, 
as it aeema to me, to be commended for fixtures in houses 
where the same closet is intended to be used for years. They 
are, however, probably superior to the so-called " tmpless 
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closets," which in mj opinion are unsanitary daps, liable to 
cause disease m the dwelling, especially if not carefully 
watched. A good water trap upon a closet is like a good 
lock upon a door, i useful protoctno against robbers, 
and health robbers, are really far woise than property 
Jobbers, 
?2e best ol the machinery closets is the "Eramah," or 
A*^r e.iveUe}ice valve cJoset, Tig 203 , ila tratiVL ot \i!i\ft-w«\- 
^^fj ismnch smallui than the trvmV ol t\ve -^mv t\(wA,, 
"^ "as;u6ejng- differently shaped, lioVAsmvitVmoYftVjaSKs 
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than the baain of the pan-closet, and conaequently gives a 
better wash to the siphon-ti-ap and the soil pipe. The 
Bramah is more expensive than the |ian-cIoaet, hut it is a 
much more sanitary appliance.* See also Fig. 408. 

The Bramah, like the pan-closet, may also be fitted up 
either with a crane or with valve in cistern and service-box ; . 
I must say, however," that for both I prefer the service-box 
and valve in cistern, as shown by Fig. 1 98, For a good job, 
the service-box of a Bramah closet should he larger than that 
for the pan-closet The valve in cistern which fills tho 
8er\'ice-hox should also be larger for the Bramah. The soil 
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Fig. 204. 

pe should also be specially well ventilated for the Bramah. 
_he use of the jet fan to flush the valve and help to send 
down the paper better would improve the Bramah, 

As a preventive against the gradual accumulation of bad 
air or sewago gas between the water in the trap and the 
valve of basin, two air-pipes mty be put in from off the 
trunk, as shown in Iilg, 303. These air-pipes must in all 
cases be carried out to ^e outer air as already stated. For 
a gentleman's house, or for any one who chooses to pay for 

• InFig. 203a2-m, leadtrap, 8,ieBhowli, fo^tlleBBfcm^H»6.'aKv. 
L, said trap being kept fiUed witU wb.\^ Vr *-«Baisaa6-^V>^'^P;J™^ 
water-eupplj- pips to the barin ; \rat Mir ftie wte-yi-^io ^ ^^^."^ 
through tEe outerwail, SBBlio-wiiatB.Tis. ^^^. "ta.^^-^"** 
larger trap, as drawn, hwi too Ht^ -naXec-^ii!^ 
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it, I consider a good Bramah closet, jiroperly fitted up, to 
be one of the beat machinery closets extant. 

Fig. 204 shows the " Optimna " or best style of Bramah 
closet, manufactured by Mr. S. S. Hellyer, of 21, Newcastle 
Street, Strand, London. The basin A has a novel stylo of 
vertical overflow D. Kis an air-pipe for the tmnk or valve- 
box chamber c. The water supply is let on through the 
lever crane or valve G, which has a bellows regulator F to 
prevent the crane or valve shutting, although the handle at 
K ia put down until a sufficient quantity of water has flowed 
into the basin to flush and fill it. The size of the crane g 
and coupling L may be either 
1 in., If in., or 1^ in. accord- 
ingto tiie pressure of water. 
Fig, 205 gives a vertical 
section of the Optimus closet 
in which the overflow D of 
the basin ia shown as led 
into the air pijie at K of the 
■ valve chamber c. s is the 
safety pipe from the lead 
tray, it has a hinged valve 
"""■ '""^' on its lower or outer end, V 

ia the ventilating pipe of the branch Boil-pipe hardly seen. 
A is one of Hellyer'a anti-D-traps. 

" " " ■ foolish crazes in connection with the 

fitting-up of water-closets, in my opin- 
ion, is fitting them up without a trap, 
as in Fig. 206, In this casa shoidd 
the water be off, and a piece of paper 
get in below the valve and keep 
it partly open, then foul air from the 
soil pipe may blow freely into the 
house for an indefinite period. No per- 
son of good common sense would have 
a closet so fitted in hia or her house. 
^^^^ We come now to the more modem 

^^^P Fig 206. style of closets — without either ma- 

chinery, pans, or valves in them — 
vliich are largely used of late years. TViepioi^^Tot these, on 
what is known as the "wash-out" prn\c\?\ft,'was,\^'i^'^*'<*i 
the late Mr. Jennings, of London ■, ^\io, \q >^^iS'ie^AWi'l-> 
•^tented what was termed the " M.onkey " c\owil., <* ^\a.<JG. 
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3 vertical eection is given in Fig. 207,* From this " Mon- 
key " whoie hosts of Jiomo closets f buvc been evolved with 
aome alight difleronce in detail, as shown in Woodwiiid' 
Fig. 208, Bostol'a Fig. 20!), and others of later date. 

A demand having sprung up a few yeare ago for exposed 
water-closets — for whioh Mr. John Honcynian, F.K.I. B.A., 
was among the earlioat advocates — in preference to hned-in 
ones, various firms set themselves to make tho waah-out 
closeta more ornamental. 

Fig. 210 shows one of these known ae Twyford'a "Unilaa." 



1 
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Fig. 209. 



In this case, as will be seen, the wooden scat is hinged ao 
that the closet may also serve aa a urinal. Many finnfl 
make these closets in various styles of ornamentation all over 
the kingdom. 

They work best when supplied from a cistern overhead. 
In some localities all the water-closeta must be supplied from 
an overhead cistern. 

In many cases with the wash-out closet the short vertical 
duct between the water in the basin and the water in the 
trap gets foul from urine, Ac, not properly flushed away, 
and a bod smell gets up. In that case this duct and the 
basin should be brushed and washed with a round-headed 
brash, as per Fig. 211. This brush is a useful adjunct to 
all water-closets. 

As part of the closet on the house aide of the water trap 
in the wash-yai closet is out of sight somewhat as at E, Figp, 
207 and 209, this objection, with what baft Vw^ft.aswi.'^^w^"^^-. 
tended to lead to the inlroAnction ol, ^-ai- to laasL-s <^^>»«* 

^» 31b venfilatiiig horn, B, is an a41\tioii ol moic. ««*«*■ "S**^" 
^■rJVr. JeiuiingB must bave been an actoB 'Dbiw™^'"^" 



I 
I 
I 




while a water jet J issuing from a hole in front of the 
earthenware rim falling on the surface of the water at 
w helps to submerge and send oil" the paper, &c. The 
" Carmicha«l " wasli-dowii closet* is another modification on 
the same principle introduced by the author in 1879. . 

In Fig. 213 it is drawn in vertical section in one piece | 
with p trap. In this caee an adjustable metal fan is used ' 
for the water flush with a short jet pipe i in its centre. By 
means of this metal fan the wat^r is made to flush round 
both sides of the basin f until it meets opposite the fan, and 

" It waK regirtered as the " Carmicliael Waat-down AcoeBsiljlB 

Closet." The lid, ¥., permita acrasa to the outer side of tho trap by 

unscrewing two brass bolte. 

/' la Biing tiie metal fun, it should be made to jo^sa closely at its 

boltcoB io the basin, or else Ihe water would run to waste there, and 

■care ao proper force hit to flujih lound liwaa ani siwi ao.s?l3 the jot. J 
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forms a cascade, whila iit the same tiDie ii strong jeb of water 
(as indicated by tlie •■ivvnw and "jet" in thu drawing) sub- 
merges and sends olV * 



the pajwri _ 

Fig. 214 shows tlio 
" CaiTQicliaol " wa^li- 
down closet mado in 
two pieces. In tliiis 
drawing of it the tr^i 
is ehown as an S-traii, 
The closet may bo had 
in four different styles, *^ff-^'l' 
us ordered, viz., Noa. lUOl and 1003 
Nos, 1002 and 1004 
in the P-lrap style. 
Nos. 1001 and 1002 
are each in one piece 
of earthenware, Noa. 
1003 and 1004 in two 
pieces of earthenware. 
The latter style allows 
the basin conaiderahk 
freedom to be turned 
round in the dii'ectioii 
most suitable for tliu 
service 




pipe; but on account of the joint— which, however, 
above the vater, aa 
seen in Fig. 2H — 
many prefer the clo- 
set in one piece. 

In many cases, as 
being more handy 
to use, I have a lik- 
ing for the style iti 
two pieces, and have 
it fitted up in ray 
own house, for, 
when the basin and 
trap arc well joined 
with either red lead putty, stucco, or cement, the two ace. 
virtually one. Then, again, if baain ot tva.? ^a'la \s^Owso. **. 
RtiierNos. 1003 or 1004, oiilyaha\i-do6ttX.\a,tv&*A«&.\» v*-"^ 
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r 1002 are broken, 



things right, whereaa if either Nob. 1001 c 
a whole closet would he rjeedcd. 

In setting the basin of either No. 1003 or 1004 the inlet- 
horn of the basin should not be placed right above or over 
the outlet of the trap, but somewhere opposite to it, as in 
Fig. 314, or to one aide (either right or left), as at c in 
Fig, 215, Attention to this in setting allows the water-jet 
to submerge and send ofT the paper, &c., better. This closet 
is supplied best, I think, from n 
cistern overhead, and with a 2i-in. 
or 2-in. valve and 3-in,, IJin., or 
l-in. vertical down-pipe according 
to height of the cistern. The pipe 
nest the valve should not be less 
than 2 in. diameter, and should 
have a very small air-pipe, J-in. 
diameter enough, and no service-box. 

Some aichitecte prefer a simple 
pull-down bell-pull cord and handle 
for letting on the water, as per f 
in Fig. 215. I use this plan myself, 
and have fitted up many of these 
closets so.'*' In other caees the 
lifting handle at seat is preferred. 
As various medical gentlemen con- 
sider that the usual closets stand 
too high above the Hoor, the height 
of this one ia 
only 15 J in. If 
wantod up to ^ 
the usual height 
it can easily bo 
set upon asmall 
block of wood 
slightly larger 

than the earthenware sole of the closet, 
be placed under the lead safe, where a 

It is recommended to use this closet with the following 
s/^ss oi valves and service-pipe from cistern, according to 
Che height of the cistern above the watw-cloBet, viz., abont 

A. tsbeok for the enter end of the lover U) eVrike »5^vii*wmim;\\i\, ta 
^f-fot u being puUed down too far. In&a-rutber ot left lot aaslan?- 
e. stiunu mux "iso be plaoed ondor the olosel ii -miiiiiA. J| 
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6 ft. or less above closet, a 2J-in. valve and 2-iii. service*! 

pipe; about 8 ft. above closet, 2i-in. valve and IJ-tn. ser- 
vice-pipe; about 9 ft. G in. above closet, 2-in. valve and 
IJ-in. Bcrvioe-pipe ; about 11 ft. above closet, 2-iii. valve 
and l-in. Bonrice-pipe, with short tapered piece of pipe be- 
tween valve and l-in., &c, down-pipe. A good size of small 
wood cifltem, lined with sheet-lead, is 21 in. long by 11 in. 
broad and 15 in. deep all inside, or as much larger as desired. 

In towns, &c., Wnero limited closet water-supply regu- 
lations are in force, either boss's or other regulatuig valve 
of snificient size may be used, or cistern with division and 
two common valves, or A. T. Bean's valveless waste pre- 
venter, or one of the siphon-action cisterns with 2-iii. or 
Ij-in. down-pipe. It is necessary that the water-flush of 
this closet should come quickly and with force, so that there'] 
be no waste of water. Two or three gallons coming ^ifvUn 
and with a good force will do more good than ten times bk\ 
much coming slowly, while two short flushes are better thaa^ 
one long one. 

Notwithstanding the foregoing directions as to fitting up, 
the mistakes that various parties have made in Dttiug them 
are rather curious; e.^., one party had a 2j-in. valve and 
2-in. down-pipe from a small 2-gallon iron cistern, but only 
a l-in. coupling between the valve and 2-in, pipe. Of course 
the flushing of the closet was a failure. I was appealed to 
to explain this, and desired the parties to take out the, in 
this case, stupidly small l-in. coupling and use a 2-inch 
coupling. This was done, a 3-gallon cistern at same time 
being put in in place of the 2-gallon one, whereupon word 
came back that "now the closet works first-rate." Too 
large an air-pipe docs harm. 

When too great a flush is given or too much water 
is allowed to come into the basin of the wash-down 
closet at once, the water comes in too quickly, and so rises 
up in the basin too high. The plumber may easily remedy 
tlus by cutting off 6 in. or so off end of service-pipe next the 
basin, and putting in a short piece of pipe i in. or so less in 
diameter. In a number of cases I have a few inches of l-in. 
pipe next the basin with a larger pipe behind and above it., 
and the flushing firatrate. Il is easier amXta/^vaii n. \a&"\»-'<qfc 
pipe so Ihan putting in a larger jMjie wHere loo srcudV a (nw.\xoa\ews 
pa^ in at^rst. Aejao 

Kl broad but shallow ciateru, oiiV^ a- ^^^ ^^^^^ ^^^' 
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not 80 gooii for flushing as a nairower but deeper one ; e.^ 
a Jepth of water of 12 in. above the valve will give a good 
flush when only 6 in. would give an inaufficient one, and 
oven witli twice the quantity of water. 
Figs. 216 and 217 are sketches of the "Carmichael" closet, 
in pedestal fonn, for fit- 
ting up exposed, with 
hiiige<l flap seat. 

The title "wash- 
down," introduced by 
the author, ia used to 
diatinguiah thia stylo of 
closet from the " wash- 
oaf " styles shown in 
Figs. 207, 208, and 
203. In the latter the 
water flows out sii 



of sight, while the piiie between the basin D and the top of 
the water in the trap at E, Fig. 207, is apt to get foul and 
furred where not seen. For this reason some prefer the 
" wash-down " to the " wash-out" style of closet. 

Dr. Neil Carmichael, in the 

important paper read by him 
to the Philosophical Society of 
Glasgow, in February, 1880, on 
"The Trap and Water-Closet 
System," saya : " A basin with 
ita outlet so curved as to form 
^L .sijihon-trap, the deepest part 
of \vhich is seen from the ha^in, 
the whole formed of one piece 
of glazed earthenware, fulfils 
all the conditions of a simple, 
clean, safe, and cheap water- 
cloaet." These principles, in- 
cluding the necesaary flushing arrangement, will he found 
embodied in Figs. 212 to 218.* 
Thereisa partial resemblance between V\ga. 209 and 213, 
o that both have access openings and Wis w\.l\\ \cii\Slb.\ayi^ 
"-& Glae^^w, otiate, the Sanitary Aut\iOTiti.eB^''B\»eKBvwaaa-1 
Muz,«nJ,„„ " WaBb.dou>n • ' cloaeta to te -aBcA. 




Fig. 217. 
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horns heiieatli, as at B and k, hut iti Fig. 20!) tiotli are upon 
the house side of the trap, while in Figs, 213 and 214 both 
are upon the outer side of tho trap. Carrying a ventilating 
pipe from the house side of the water-trap, or from the closet 
basin to the outer air, is foolisii, as the cold air blows in in 
a diBagreeable manner, and while doing no good may some- 
times do hann. 

Within the last few years eonsidarablo improvements 
have been made by many luakera in tho formation and 
appearanee of both the "wash-out" and "wash-down" 
earthenware closets. This has been induced by the desire 
to do away with metal or mochinety closets, and by the 
demand, as we have already mentioned, for exposed closets, 
i.e., without the old usual wood casing in front of and around 
them ; simply a narrow wooden hinged seat on top, ao that 
the said appliance might serve both as closet and urinal, 
and sometimes also as slop-sink. 

In cases where a black-looking deposit takes place below 
the water-line inside the clo- 
set trap, as, for example, at i 
DD in Fig. 218 (which is an 
illustration of one of Shank's 
" Citizen " wash-down clo- 
sets), this can be rubbed off 
with diluted muriatic acid. 

The depth of the dripping- 

tongue T below the surface pig_ 213. 

of the water — alias, the water- 
seal — should be for wash-down closets 1 J in. and for wash-out 
closets, in wliich the water trap is more out of sight, 2 in. 
Some sanitary authorities, such as in Aberdeen, e.g., insist 
strongly upon this. In those mansion-houses, &c., where 
the soil-pipes are fitted up without any disconnecting trap 
at foot, the whole atmosphere of the house or building is 
liable to he polluted with bad air from the drains should 
the water in any of those closets evaporate or get below the 
water-seal. 

Fig. 219 shows one of Doulton & Co.'s "Simplicitas" 
" waah-down " closets with their new style of lead socket 
sddered on to the earthenware of Hie doad. &i. ■^\ifi'sa\&'^f«ra«- 
Doulton prefer to do the sotdering WemsfeV^eft, '»k^^^^%^^. 
their closets in this style vfith tJ[\a \e,w\. ^\awi, «^ -^s^^ 
socket, " so/dered on, aa indlcatei m Otve, ita-'^vn'fe '<a«H| 





Doulton term thia their " Patent Metallo-Keramic Joint."* ' 
Since seeing Meesrs. Doulton's new joint, I observe that 
Mr. Twyford, Hanley, is also introducing what is termed 
" Twyford's Patent Porcelain -Metal Wiped Joint," two speci- 
mens of which, V and s, are illustrated in Fig. 220. 

An old style of 
fluBhing closet often 
I used to preserve eco 
nomy of water in ita 
working and at same 
time insure a flow of 
water edch time the 
closet 18 used is the 
double cistern self 
acting one Fig 2"! 
where theactof press 
in^ down the seat 
of the water-closet — 
nliich H hinged and 
fitted on purpose — 
causes the water to flow from the large cistern into the 
small one and when the seat is alloneil to nse—which it 
does automatically being forced up bj one end of weighted 
lever placed under it — the connection between the large 
and small cisterns is 
closed, and the valve 
M, which allows the 
water to nisb down 
the water-closet ser- 
vice-pipe and flush the 
p basin, opened. 

""o prevent the 

waste of water in 

water-closets, varioUB 

plans and many "pa- 

Pjg, 220_ tents" have been 

brought out of late. 

Formerly, and in many cases still, eo long as the handle of 

tlie water-closet was held up, so long did the water run ; 

oow, however, the water-economising plan is that when the 
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"■90 to Meosra. Doulton fur their Metallo-K.cra.raic ^r™^.. 
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handle is lifted no more than two* or three gallons of water 
run off to flush the hasio. Before more water can be got 
the handle must be first put down and i^in lifted. This 
riile wafi really so far necessary, aa in very many cases 
parties would prop up the handles of their wate^oeets 
and allow the water to run full bore for hours at a stretch. 
In some cases it would almost appear that the saving, real 
or imaginary, of a few gallons of water per day — even with 
an overflowing fountain-head — was of much more conse- 
quence than the increase of the disease and death-rate 
through sewage gas poisoning from foul pipes and drains. 
The real waste of water is not the quantity used to flush a 




Pig. 221. 



E!g. 221a 



closet properly, but the continnoua leakages from cranes and 
fittings out of order, or carelessly left running. 

Fig. 221a shows another style of double cistern. 

Instead of the double cistern with two valves, "waste- 
not" valves, which close of themselves, may be had for 
fitting into single cisterns. Messrs. J. Tylor and Sons, of 
London, invented one. A still more ingenious one was 
brought out by Mr. Connell, of Messrs. Wallace and Gon- 
nel), Glasgow. In this the action of lifting the Iwx^^Va 
gives so much water and no mote, tUeta^^'yEt >s^'t^ ^jw^etat 
down the handle bo much comoa »a Sfta ft«. ^aa.^"''"*'^ 



128 PLXJMBING. 

A size of those that may be large enough to flush a pan or 
Eramah closet is often much too amall to properly flush a 
wash-out or a wash-down closet. 

Mr. William Ross, brassfounder, Glasgow, has invented 
"waste-not" or self-closing valves, which are largely in use. 
These can be had in two or more sizes, ami are cheap. 
One-flush amall cast-iron cisterns holding only two, two and 
a. halfj or three gallons of water, have been much used for a 
number of years back to flush closets on the water-saving 
system. These small cisterns work in various ways, some 
on the siphon principle — the water-flush once started the 
cistern is emptied before it 
stops. 

To enumerate the titles of 
all the closets now in the 
market would be difficult. 
The varieties of wash-outs 
are legion, while there are a 
number of wash-downs with 
diSerences in detail. Makers 
like Doulton, Shanks, Jen- 
nings, Craig, &c., &c., will 
supply catalogues on appli- 
cation. I may give sketch. 
Fig, 22->. however, of an American 

closet styled the Decoco, 
invented by Geo. E. Waring, jun., which is ingenious, 
although a little complicated by the extra semi-trap under 
the floor. The outlet passage p between the basin and 
the semi-trap or weir w. Fig. 222, acts aa a siphon when 
the closet is flushed, sucking or emptying out the water 
from the basin, but leaving sufficient for a water seal in 
t!ie basin. It is said that this closet is cleanly in use. 
It is made in one piece of earthenware. It will l>e 
observed that there is no air pipa on the branch soil-pipe, 
as this would spoil the action of the siphon. This want of 
ventilation for the branch soil-pipe is looked upon by many 
as a fault. 

There has been considerable controversy as to the merits 

of the siphon verxus the " D "-trap, for water-closets, &c. 

Some decry the D-trap altogether, on account of it being 

aioia dirty than the siphon-trap ; others, keeping in view 

^e effbcS of siphon action, consider t\ie O-tta.^ the safer 
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ot the two. Mr. P. J. Davies, of London, has advocated 
the D-trap ; while Mr. S. S. Hellyer, also of London, 
opposes its use, and has brought out the " Anti-D-Trap," 
Fig. 223, as an improved form of siphon-trap to be used 
in preference. Fig. 223a is vertical section of the D-trap. 
One objection to the D-trap is that the dipping pipe might 
be holed near A without being seen, and so allow foul 
air free passage through the trap above the water. Of 
course the application of the smoke test would reveal this 
fault. 




A 



Fig. 223. 



Fig. 223a. 



Some detail explanations may here be given as to fitting 
in the lead traps for closets like the pan or Bramah, &c., 
which require to have traps fitted in below them. I may 
therefore observe that in setting the siphon-traps of the 
water-closets, as per Fig. 195, 198, and 203, the centre of 
the top of the siphon-trap is generally the centre of the 
water-closet basin abovie it, and in placing the siphon-trap 
into its position, the plumber must see that it is in its right 
place and at a sufficient distance from the back wall, due 
allowance being made for the thickness of the plaster or 
wood lining, &c. 

The distance of the centre of the water-closet basin from 
the outside face of the back lining is generally about 12i 
in. or 13 in., or perhaps a little more, and if outside face of 
lining be 2 in. (say) from the stone or brick wall at its back, 
then the distance of the centre of the top of the siphon-trap 
from the stone wall would therefore be 12^^ in. + 2 in. = 
14J in. or so. Or again, when it is simply to be luaA <5i^ 
brick, then about 13 J in. may serve \>e\w^«tL >iXi^ \afc^ ^^""^^ 
brick and the centre of the Biphon-txap. 
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In the case of Fig. 202 the centre of the basin is not 
plumb above the centre of the siphon-trap, but the sipb 
trap ii placed about 10 id. oi bo to one piiie, as shoivn ; 1 
distance out from the back wall may bcj however, the same 
in both eases 

After tlie siphon-trap has been properly fitted into 
place, and the flooring laid above and I'ound it, the plumber 
often lays down a lead sate or tray about 2 ft., 3 ft,, or 4 
ft. long, as the case may be, and about 2 ft. broad. It ia , 
turned up all round its outer edge, to the height of 2 in, or 
so. Upon this safe the trunk of the watercloset (Figs. 198, 
I I 202, 203) is laid, being bed- 

ded with putty and fixed 
with brass screws or nails ; 
the basin is also bedded with 
putty, or, in the case of Figs. 
203 and 203, with red lead 
or cement, while the con- 
nection between the basin 
and "service," or supply- 
pipe, to it is made with 
putty and cement formed 
by melting i-osin and tallow 
together. A lead or tin 
"fan," or water-spreader, 
is also fixed to the inside of 
the basin by two brass bolts 
and nuts, so as to cause th« 
water to rush round the 
^* " ' basin and cleanse it.* In 

the case of basin for Bramah closet a lead fan with horn fa 
sometimes put on outside, i.e., when there is no earthenware 
horn. 

Instead c( using putty and cement, ivith a strip of cloth 
and twine to make the connecting-joint between the basin 
and supply-pipe, a new plan is to use a ta|)ered india-rabber 
coupling or cone, open at both ends, and about 2^ in. long; 
the small end grasping the supply-pipe and the larger end 
the horn of the basin. 

• I prefer tie water to flow out at both sidea of the fan . When only 
ac imp side (fiere is ^reattf danger of flooding ahonld valvo stick, owing 
Ai the Siinhioif watir troiMaa unwacda like a. serow and ovuflo^IUL 
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iumbcnt upon every true architect, and upon a 
'ho have it in their power, to see that the water cistern if] 
pr'opeily pi-otected. One stylo of doing this where ciKtern9| 
are so placed a& that the cistern of one tlat or house it 
immediately under the water-closet in the Sat or houwfl 
above it, as shown by Fig, 22i, wliere a wooden board, K,M 
longer and broader than cistern, and covered with lead, vl 
fixed in above the cistern and close to the ceiling at itiW 
^ack, but with a little inclination downwards and ontwarda I 
to the front as shown. In this case, supposing the water- 
closet above to be out of order and overflowing, then any 
foul water coming down cannot got into the cistern o, 
Hnderneath, but instead falls down beyond it and on to the | 
floor, thus at once giving warning that something is wrong..! 

From inattention to 
what I am referring 
to, and the want of 
some such protection 
-as the board N in Fig. 
221, it waa no uncom- 
"moo occurrence for the 
'occupants of houses 
which drew their 
whole water supply 
■from cisterns situated 
-as in Fig, 224, to be 
musing water tainted 
"with the droppiugs from the water-closet above. This poison- 




Fig. 226, 



got a great check in late years, 



; my -neighbour systei 
owing to stricter atten- 
tion being given to the 
sanitary arrangements -A 
the plumbing work. Tkc 
development of hygienii^ 
plumbing is one of the 
many benefils to human- 
ity wliich the last quarier 
■of this nineteenth cen- 
tury has evolved. 

All water-closets, es- 
pecially in dwelling-houses, should be fitted up where the 
daylight can reach them, and ^ivefera,\i\^ ■n'i^'v- mi w«S&\. -^-iSv. 
Tie window should bu in two W\\e6, UiXA^. w^ '^''^'^ '^'^'''''^- 





or open, like an ordinary window, so aa to be capablo 
being used for ventilating purposes. It is a good plan 
let fresh air in between tlio saslies of the window, so that 
it may take an upward di- 
rection, and disagreeable 
draughts not be so readily 
felt. Fig, 23 in the author's 
Text-hook on "Ventilation," 
No. 271 of Wealc's Beriea, _ 
illuatrates this. Daylight ai 
mitteil into a water-clos 
apartment generally insure 
its being more cleanly kept, ] 
This article may be coiii4 
rig, Z27, eluded with some illustratioiu^ 

of Brtiall iron was te-preventinjiB 
cisterns. In Ross's siphon cistern, Fig. 225, the siphon sS 
is started when the lever at L is pulled down, as this hftaa 
the valve V, and allows the water to flow into the service"! 
pipe p. 

In Adam's cistern pul- 
ling thebandlen Fg ''6 
ra sts led splacer D 
vh ch forces the water 
p nto the s phon s and 
starts t 
, L F ^ 7 s one of 
T Sba iks th a well or 
1 p n h ch an anni lar 
1 sc o ks and through 
the centr of the d sc 
t 1 tl s 1 1 on p pe 
The d ac 3 lepressed by 
t e le er and mime 
d atelj starts the b phon, 
emptying the cistern 
quickly. 

Fig. 228 is elevation in 

perspective of one of Mr, 

S. S. Hellyer's siphon 

cisterns, b ia the overflow, C tKe BVipip\^ . ^ » ft\ft ^i:N\'i^ 

pipe to the basin. Pulling down the \\aTvi\ft "s. \\fe w: 

"/^as tie valve irhich charg€B t\ie sV^^^on. taotaewWi. «^ 
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Fig. 230). When the larger com|Nirtment of the ciatem 
empty the fluBh ceases, and the ball of the ball-cock in the 
amall compartment, as shown at 
C, Fig. 229, fails, and the water 
re-fills the cistern. Fig. 229 is 
a horizontal plan of the cistern. 
The iron lever may be placed 
at either a, b, or c. 

Fig. 230 shows Rnaa's self- 
acting waste-not valve in a 3- 
gallon iron cist«m. The valve 
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Fig. 229. 
shown as shut, and with! 



the sucker or lifter suspended a little above it. Pulling 



I 




the handle, chain, or cord, lowers the lever and the sucker 

with it, then the handle being let go, the sucker lifts the 

valve and keeps it suspended 

until 3 gallons or so of wat<ir are 

run off, when the valve drops 

away from the sucker and clo'^es 
This waate-uot valve may Ik 

fixed in any size of cistern; man\ 

of them are in use in Glasgow and 

other places. Fig. 231 shows in 

enlarged view of the valve smt- 

able for being soldered into the 
bottom of a Jead-lined ciatern. 
The saekei in this case is shown aa Tes.^AnfeO'^ 
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projection appeal's on each side of the sucker, and these 
projectioHs keep the sucker in position hy help of the two 
vertical guide.? or slots in which they work. 

Fig. 232 ia a sketch of 
Winn's siphon ciatem Of late 
I have used a number of Grant's 
cisterns. There are atil! others 
in the market, but the fore- 
going will suffice for our pur- 
pose bere in rel&tion to cisterns 
set at about from 4 ft. to 9 ft. 
or so above the closet. 

Fig. 233 shows a closet and 

cistern combined. This is suit- 

ible in cases where there is 

little head room, as the total 

height to top of cistern from 

floor in this instance is only 

about 3 ft. The diagram ia f ix>m 

one of Shanka' atjies, and the i-loaet may be had either with 

S trap as shown, or with P tE'ap iu3 indicated by dotted lines. 

Many of the water-closets are fitteii up now with seat 





Pig. 234. 

without a lid, as per Fig. 234. The seat being hinged the 
closet may be used aa a urinal by Witmg l>ie WA.. 

^g- 334a is sketch of a side-outVet -waBV-io-six tVwwA.. 
-^^S- 235 shows a liinged seat with hin^eO. '^A., ¥\^. =!■%«> 
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again ahowa a hinged seat with a spring at s, which always 
keeps the seat up. This seat is s[>eeially suitable for being 
fitted on where the closet also aei-ves as a urinal, and may- 
hap likewise as a slop-sink. When the closet is to be used 





Fi^. 235. Fig:. 236. 

as a closet, the seat is pushed doivn to the houzonta! ' 
position by hand. 

Fig. 237 shows a, single vahe ship-closet, bhanks' 
"Atlantic" pattern, with the baim encased in i">" fnr 
greater atreiigtli and better protection 



I 
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R^. 23U. Fig. 237. 

Fig. 238 shows the doubb-vaVve at-jXa \i\'0». 'Of* \i^>^^v 
eBoased in iron. A is the after aer\\t«i-\ioJ- lo\ ^'*Wa-&^^'^^ 
into basin to fill it up. B ia tVie acc&aft-ioov ^^^^^^^j,;^- 
^EuKf D are doors for acceaa to ovexftoi'« 



■XVe^^ *: 



have been fitted in many of the first-claa 
Liners. 
Figa, 239 and 240 are sectional and perspective views ol 1 





under-water-Iine pump^iloBeta for ships, yachts, torpedo- 
boats, &c. The pumping action ia obtained by means of 
tlie india-rubber diaphragm A, of spherical shape, which is 




depressed and raised by the metal cap B, working in coo- 
nection with the levor c. The two check valves E and ] 
complete the pump. In case of the inila-rxifcW i , ^ 
-* ffo/aff wrong wbeu at sea, espec\a\\y Axmn?, b. XonaNisa 
^e. & spare diaphrn'^m should be carrieii m \hss-ves»A 
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BATHS. 

We now come to treat upon baths. The simplest style of 
bath, and one which serves its purpose very well, is the 
wooden one. It may be made either quite square at both 
ends, as per Fig. 241, which gives longitudinal section, or one 
end may be sloped as per Fig. 246. It is made of l}-in. 
wood, planed on both sides, and jointed as per Fig. 242, 
the enrls being checked or inserted into the sides to the 




Fig. 241. 

depth of about | in., white lead being used for the joints. 
It is then nailed together. After the bath has been made, 
the plumber has to fit it up, which may be done in various 
styles. The simplest is that shown by Fig. 241, where the 
bath is filled by a simple bib-crane p, and the waste water 
discharged at the socket-grating Q. ikt^ \>\i<ek ^Q^<5iV'^'a5^esN% 
Q, a brass or india-rubber plug fits. It Va \fv>.\, \w Vwb^v""^^^ 
bath is to be BUed, and withdrawn ^^Yien VX. Ss.\o\i«^ co^.^^^ 
This brass plug baa a strong braaa daaVa aAXiSi^^^ ^^ "^"^ 
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otiber end of the chain being Ssed to or near the top of the 
bath. R is the 3-in. syphon-trap underneath the bath, 
whi]e 8 is the overflow-pipe which leads into the safe-pipe, 
T. This safe-pipe, T, takes any water away which may fall ' 
into the lead safe, or tray, u, should the bath happen to 
leak at the bottom or aeama. The lead tray is set up at 
the ends and sides about 4 or 5 inches. 

The top of the lead siphon-trap jiiat under Q, where it 
passes up through the lead safe, is, of course, soldered round 
to the lead safe. Sheet lead, 4 lbs. per square foot, does 
very well for this lead tray. When fitting up this and all 
other plunge-baths, tho plumber ought to be careful to see 
that the bath is so placed as that, upon the withdrawal of 
the plug, all the water runs easily out of the grating Q. 
For this purpose, the end of the bath at q ought to be the 
lowest, while the other end ought to be raised up a little 
higher. 
In the case of Fig, 241, three slips of wood, each about 6 ft. 
] long, 2} in. broad, 
and about 1} in. 
thick at one end, 
regularly reduced 
to about g in. thick j 
at other end, should i 
be placed under- 
neath the bath. 
^S-^*^- These slips will not 

only give the bath the necessary dechvity to Q {supposing 
the Hoor to be level), but, in the case of t'ig. 241, also * 
prevent the bottom of the bath from lying soalcing in any 
water which might get into the lead safe U. 

Fig. 245 shows cross-section of bath, with the wooden 
slips referred to under it. To give satisfaction, it is very 
necessary that proper brass gratings are put in, especially 
for the bottom one at Q. Fig. 243 shows section of circular ' 
brass socket-grating and plug in xiiu, the diameter over all 
of this socket-grating, from V to V, being 5| in., and the . 
diameter over all of the plug W fully 3 in. 
The breadth of the top flange V is about 1 in. ; it has 
/our holes bored and countersunk in it, for 1-in. brass 
screws to fix the socket -grating down \fl We ^3a)l\l. ■s.'x, 1 
■Fiff. 343, is the wooden bottom o? tlie \)a,U\, a-nA ^ i flRt 'us? <*^ 
■"^ iead siphon ti-a.p, R, Fig. 241 ; or, ta\A\cxxx\6 ' 
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of a short piece of 3j-in. lead pipe joined on to the top n 
of the siphon-trap, going up through the wood, and bent 
over the wood and under the brass flange, as shown. Before 
the lead ia bent, or worked over, it is well coated, on the 
side next the wood, with white-lead, so as to make a tight 
joint. It will also be observed that at V V, Fig. 243, the 
wood is checked down, or cut out, to the depth of 2 in., bo 
that after the lead has been turned over, and the brass socket- 
grating put in, the top of the brass may be rather lower 
than the surface of the bottom of the bath, which allows 
■all the water to run off freely. 

Fig. 244 shows the style of the brass overflow grating 




Figs. S43, 244, and 245. 

used for the wooden bath ; it is 6^ in. long by 2| in, broad 
over all, and A in, thick. The wood of the Imth is checked 
out about i in. where it goes, thus allowing for the thick- 
ness of the lead and brass, so that, when fixed, the face of 
the brass may be flush with the woorl. I have said that the ^_ 
size of the brass overflow-grating is GJ in. by 2| in., but the ^M 
lead mouthpiece, s''. Fig. 241, while also of oval form, is ^M 
only 4| in. across by li in. wide, the bole cut throngh the ^B 
wood of the bath being made to fit the lead moutb'^'.'i';.^, i:.e.- 
about 5 in. long by 1} in. wide. 

lali'g. 241 only one crane is sho\™, as\l \}acV,i6,'>\^.-««^*^^ 
onljr for cold water, but all that ia i^fcteaaM-j V> Tnv>»s> 



e for both hot and cold, ia a\m\Av ^"^ V^^ "^ 
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(provided you have hot-water snpply) either alongBido P, ' 
Fig. 241, or else at the other end of the bath, just as may be 
most suitable. These wooden baths do not require to be hned 
up along the front, but merely up the ends, or if the bath be 
in a corner, up the one end ; a piece of wood sltirting, how- 
ever, about 6 in. broad, goes along the bottom of the front. 

In some cases, however, and especially wheie the wood 
for the sides is put on in two pieces, this hath is lined up 
the front, which lining hides the view of the seams from the 
outside; in this case the wood lining should not be put on 
close to the wood of the bath, but should be kept apart 
about half an inch, bo that any water which may ooze out 
at the seam may trickle down unchecked into the lead safe, 
the upstand of said lead safe being kept hack from the wood 
of the bath about half an inch or bo, as shown at U, Fig. 
241, BO as to allow the water to fall into the safe freely. Due 
attention to these apparently little matters often raakes all the 
difference between a satisfactory and an unsatisfactory job. 

Another style of bath largely used is the wooilen one 
lined with lead. It ib generally shaped as per Fig. 246, 
which shows longitudinal section ol it. In this case the 
wood does not require to be planed, as it is all hid or 
covered in. A common size is 6 ft. over all in length, which, 
as the wood used is li in. thick, gives 6 ft. 9 in. for the 
length inside, the inside breadth and depth being each (say) 
2 ft. Sometimes the inside length is more than 5 ft. 9 in., 
and also often less, perhaps 5 ft. 6 in., or 6 ft. 4 in. In lining 
this bath with lead, the lead used may be either 6, 7, or 

8 Iba. per square foot, as the caae may be ; if for hot water, 
it is better to be strong. For cold water alone the lead used is 
often only 5 ibs. per square foot. The plumber cuts out the 
lead for the ends and bottom all in one piece, and if we 
suppoBe the inside length of the bath to be 5 ft. 9 in. and 
the breadth and dcptli each 2 ft., then the length of the 
lead for the bottom and the ends will be 2 in. + 2 ft, +4 ft, 
+ 2 ft. 3iin.+6 in. + 2 in., which gives 9 ft. ij in. by 2 ft., 
OS the size of the piece of lead for the bottom and ends. 
The two pieces of lead for the two eides are then cut out in 
shape as per Fig. 247, the greatest length of each being 5 ft. 

9 in. along the top, and the depth 2 ft. + 2 in. = 2 ft. 2 in. 
The length along the bottom is 4 ft. These sides being 
Sited to the bath, and the edges of the lead planed straight, 

^bej' are smudged down each side and along the bottom, ■ 
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and then scraped all along the edge where the soldering is 
to be, about J in. broad. After being scraped, the cleansed 
surface of the lead is rubbed over with grease or tallow. 
The bottom piece of lead, being also smudged, scraped, and 
greased, is put into the bath first, and dressed into its place 
properly, after which the sides are put Id and tacked all 




Rr. 248. 



along the site of the soldering with j-in. tinned iron tacks, 
one being put in between the edges of the lead at every 4 in. 
or so. After each side of the hath has been soldered, or 
" wiped," small pieces of sheet lead, each 2 in. square, are 
soldered into the top corners of the bath with a copper bait, 
to make up the deficiencies of the lead there, csmsw&Vs ^a^Si, 
lead being folded back over the top eAge oV ^e\ialCD.> 
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The batli is now ready to be fitted up, and instead of 
doing it as per Fig. 241, we shall suppose it is to have a 
rod-pipe, ground brass valve, and hot and cold water sup- 
ply, and also cold water shower-bath above. As in this 
case the waste-pipe of the bath is to be discharged into the 
soil-pipe, Z, Fig. 246, a branch has been left at Z, as shown,, 
for that purpose.* The first thing to be done is to put in the" 
3-in. siphon-trap A, Fig. 246, with the 3-in. waste-pipe, B^ 
attached ; but before doing so, the socket of the valve C, 
Fig. 246, has to be soldered in, and also the branch D, to 




Figs. 247, 248, 219, and 250. 
the bath, likewise portion of bath overllow pipe sufficient J 
to go up through the floor, as at e. I 

As will be seen from Fig. 246, the branch D, to the batbil 
joins in at the end next the siphon-trap, a little above ibam 
valve. In order, therefore, that it may have something U 
join into, when the valve socket, C, is put into the top o 
the siphon-trap, about 7 in. or 8 in. of 3-in. lead pipettj 
soldered on to the top of the lead siphon-trap along wi" 
the valve-BOcket ; this 7 in. of 3-in. pipe, while it has t_ 
branch pipe D, which goes under the floor, inserted into iiM 
must ulao be left of sufficient length thereafter to pass ir^ 
through the floor and be flanged hack about \m. — '■■' 
ffoor, after the Sooring has been laid. 
" See foot of page 153 as to joinmg waBte-pipeaTOU' aoii.-'si.-V*' I 
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This flanging back after the flooring is in helps to sup- 

Sort the siphon-trap (the joiner must be ordered to fit his 
ooring neatly and properly around the pipes, rounding off 
the sharp edge of the wood wherever the lead has to be 
turned over it), and to this part flanged back the bottom of 
the rod-pipe, F, is afterwards soldered, aa at G. Thia rod- 
pipe, F (so called because the rod or wire of the valve works 
up tjirough it), ia a piece of 3-in. lead pipe, about 2 ft. 3 in. 
long. In silu its top ia level with the top of the bath, and 
should the depth of the bath be either more or less than 
2 ft., its length must of coiirae be in propoi'tion. The sheet 
lead used for these pipes ought not to be less than 6 lbs. per 
square foot, and may with advantage be 7 or 8 lbs. The same 
maybe said of the lead for the aiphon-trap and the waste-pipes. 
Before the rod-pipe is set into its place, it has first to be 
mounted with the hot and cold water.cranes, H H. These 
in Fig. 246 are two stufiing Btop-coeks with ground keys 
(when of good braaa and properly fitted they do well for 
pressures about or under 20 ft. ; for higher pressures screw- 
down or valve-cocks can be used), one end of each being in- 
Berted into and soldered to a piece of l-in, lead-pipe, of say 
10 lbs. per yard, and 18 In, long. The two cranes being 
soldered to l-in. pipe, after the pipes have been bent into 
harp shape shown, the top ends of the pipes are soldered 
up, and the pipes afterwards joined to the rod-pipe at 
I, I ; and in order to keep the cranes steady, the backs of 
the l-in. pipes next the rod-pipe, at the height where the 
cranes are joined, are attached to the rod-pipe by being 
bolted or soldered thereto. The oveiSow pipe J, made of 
2-in. lead pipe, is also joined to the rod-pipe, being attached 
from about 4 to 6 in. down from the top. After all these 
have been joined to the rod-pipe, the rod-pipe ia then fixed 
into its pkce by being soldered at G, while the overflow- 
pipe is luso soldered at K. The hot and cold cranoa are 
then attached to their respective supply-pipes. 

In order to show the principle of fitting up rod-pipes as 
clearly as possible, I have drawn Fig. 246 with tlie rod-pipe 
and the two cranea end on to the end of the bath, but in 
my experience the rod-pipes and cranes are more generally 
fitted up across, or along the end of the iiaVV-, 'Cas ^lA-i^v^ 
being placed quite close to the end ol \\vb VilOa, ^-""^ '^'^'^ 
overMow-pipe, in place of bending ovit iiom. 'Ca.e. -e^A-'^'V*^''^ 
fai-as ia abowa in Fig. 2i6, is pxetty Aoas Xo\V— ^s«^"* 
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IJ in. between the two, the two cranes being joined to th^ 
rod-pipe, one at the bnck and one at the front, while the 
overAow pipe is attached to one side of the rod-pipe, tlie 
other side of the rod-pipe being close to the cod of the 
bath ; however, the principle in each case is the same. 

The pipe shown at l. Fig, 246, is a ventilating pipe for 
the bath waste-pipe ; it ia hera shown joined to the soil-pi^ 
but it may be carried up independently to the roof ; 1-in. 
lead pipe, 8 Iba. to the yard, will servo for this purpose, or, 
if the expeuso is not grudged, 1^-in. pipe may be put in in 
preference. The use of this pipe L is to prevent the rush 
off of the water from emptying the siphon-trap, in addition 
to ventilating the pipe B. With small waste-pipes there is 
great danger of the siphon-trap being emptied, especially 
where there is no ventilating pipe in, but with large waste- 
pipes there is much less danger. 

In tenemeutal houses, where a bath is fitted up for each 
house on each flat, the bath in one house or flat being per- 
pendicular with the bath in other houses above or below, if 
it is not wished to join the ventilating pipe L to the soil- 
pipe, a IJ-in. or 2-in. drawn or hand-made lead pipe may 
be carried up all the way to the roof from the lowest bath, 
the 1 j-tn. ventilating pipes of the other bath siphon-traps 
branching into it. 

After the rod-pipe and its fittings have been put in, the 
bath may then be lifted into its site (in many cases, of 
course, the bath is set in before the rod-pipe, and in Fig. 
246 the pipes under the floor being all in, it matters little 
whether the rod-pipe or the bath be put in first) ; but before 
doing so, a hole 3|-in. in diameter has first to be cut at M, 
Fig. 246. After being cut right through, the lead inside 
and around this hole is lifted up a little by the phimber and 
the wood cut away in a sloping style for about ^ in. back 
all round the hole, the lead is then dressed down, smudged 
and cleaned, and the bath then lifted into its place. When 
there, the top part of the branch n. Fig. 246, being cut to 
the necessary height, it is flanged back about i in. at M, 
and the brass rose grating, being tinned at edge, covered with 
paper temporarily and put down, one soldering joins the lead 
bottom of the bath, the lead pipe D, and the brass grating 
altogether at M. 
^g. 248 shows & common stylo oi toe >iTttB'8.'coi«,-^5>.'0TO^ 
1^ simply a. brass perforated disc about Z\ m- i.a&aaa'w.x. 
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and about ^ in. thick. It is generally cast. The plumber's 
work of the plunge-bath being thus far finished, the shower 
bath, N, Fig. 246, is next put up, being attached to the 
bottom of the cistern. It may be either a round one, 1 ft. 
in diameter, or else oval, and about 1 ft. 6 in. by 11 in. o 
is the f -in. air-pipe which allows the shower to empty after 
the valve P has been let down ; Q is 2-in. or 2 J-in. lead 
valve-pipe attaching the shower to the cistern ; R is an iron 
lever, supposed to be screwed to a wood board laid across 
the cistern, while s is the cord and pull by which to work 
the shower. When s is pulled down it lifts the valve P, and 
the water falls; when s is let go the valve P shuts and the 
water stops. 

Fig. 249 shows top view of a brass index-plate for the 
working apparatus of the plunge-bath fittings, with the two 
lever handles of the cranes, and the brass knob for the work- 
ing valve ; the index-plate is put on after all the pipes^ &c., 
are covered in, and the woodwork of the bath finished. In 
Fig. 246 it is put on at T. Fig. 250 shows the valve knob 
—marked "waste'' on the index-plate-in position when 
the valve is lifted up or open, the small pin, w, being turned 
into a notch cut for it to rest on ; when the knob islowered 
to shut the valve, the pin, w, slides down in the slit cut for 
it in the brass tube x, Fig. 250. 

At u. Fig. 246, it will be observed that the lead stands 
up J in. at the back of the wood lining v ; this is to prevent 
any water getting down the back of the plunge-bath or 
going on the floor when the shower-bath is used. Fig. 246 
being longitudinal sectional view, the wood lining, v, which 
is put up between the top of the plunge-bath and the wood 
lining of the bottom of the cistern, though only shown there 
at the end of the bath, is also carried round about 2 ft. on 
each side of the bath. 

In reference to the simple wooden bath and also the 
wooden bath lined with lead treated on above, it must be 
clearly understood that in fixing on the bottom, the boards 
forming the bottom must be put on across the bath : this may 
be inferred from Fig. 245. Sometimes the joiner, without 
thinking, puts on the bottom-boards longitudinally, but that 
is wrong. For wooden bath, such as Fig. 241, the bottom- 
boards should be jointed as per Fi^. ^Sl^^V^Ocv^-^^^^^^- 
tional view, sl slip of wood or "iea^et^" \i^Ya%\»sfc^\fcV^s^ 
the centre of the joint, as bYiowtv, an^ ^VV^Aa^ ^^'^ ^^'^^' 
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The same should be done with the aides and ends where thai 
boards are not put on all in one, i.e. of the full depth. 

In eases where the floor under the bath is off the level, 
and especially when the dip is away fcom and not towards 
the safe-pipe, to prevent water lying in such antes as shown 

^. . ^_ in Fig. 241, Ijcfore 

^^^^'■^&P^'&1 laying down the 
^^^^^^^^ p*j lead safe cause the 
p. '~ joiner to lay down 

wooden boarding 
under it ; e,.g., if the floor were ofl' the level \ in. in the 6 ft,, 
then the joiner makes his boarding full size of sole of safe, 
and about \ in. thick at one end, and regularly diminished 
to tth at other end, as per Fig. 252. 

In Fig. 246, there is shown the way in which the hot 
and cold water was generally admitted into bath when the 
batli had ii I'll! pi|io ; now, however, in many places, since 
our water (^i'iii|Kiriii's liiivo begun to take more interest in 

— . the unnecessary waste of 

~ — — ' \ water, instead of the 

_ — —- ~\ water being allowed to 
t" :. - ~" " '"- -"'~ " enter the rod-pipe as 

,.-;,, .,-,.> shown at 1 1, Fig. 246, it 

must either enter the 
bath near the top, as at y. Fig, 253, or near the bottom, 
say at z. Fig. 2i)3. In other cases it may be made to flow- 
in over top of bath, so that should either or both cranes be 
leaking, the leakage may be at once seen. 

This style of filling the bath with water does not, how- 
ever, interfere with the fitting up of the rod-pipe in all other 
respects, as shown at Fig. 24S ; all the difference is that the 
connections, or joints, at i i. Fig. 246, are done away with, 
and the supply enters the bath directly, as shown at y. Fig. 
253, instead of first down rod-pipe and then rising up 
through bottom of bath like a fountain, as is the case in 
Fig. 246. In the case of Fig. 246, however, the water enters 
the bath with less noise, and less steam is also given off than 
in the case of Fig. 253. 
Fig. 353 shows an enamelled iron bath fitted up with rod- 
pjpe and hot and cold water supply, the supply, as stated 
above, entering through end of batVv neax Ui^, *>i al % ■<^t. 
waste water being discharged through ■wasW-pA'^ J^ b.\,\»a- 
tom. BB ia a iead safe under bat\\ (.1 co^sviw \.V»S.^V«o. 
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iron baths are fitted up with rod-pipe and valve it is 
proper to put lead safes under them), C is safe-pipe, or pijie 
which takes away any water which may fall into the safe. 

To prevent any chance of water coming back and over- 
flowing up this aafe-pipe C — say during frost — ^when the 
bath is being emptied, it might be arranged for it to go out 
independently of the bath waate-pipe or trap, and to have a 
aiphon-trap for itaolf. If diachaiging into or over the drain, 
to prevent bad smell or cold draughts coming back, keep 
amall sip)ioit-trap charged by means of a small pipe led 
from the top of J, as per dotted line c', so that when the 
bath is being filled, a little water runs into small siphon- 
trap. 

Tinned bra^s wire gratings should bo put on at months of 
pipes c and N, Fig. 253. d is 3-iii. lead rod-pipe, and E 
2-in. overflow pipe. F and O are J-in. Lambert's hot and 
cold water valve-cranes, with weighted levers. When the 
knob u, Fig. 253, is lifted, it raises the lever of hot crane v, 
and hot water flows into bath through pipe at y. When 
knob 1 is lifted, cold water enters bath at y, and when both 
H and I are lifted at the same time the hot and cold water 
mix togetlier in pipe J, and flow out in one stream at y. K 
ia knob of waste-valve; when it is raised the bath empties, 
and when it is let down the bath can be filled. These three 
knobs, n, r, and K, all work on the same principle as that i 
fihown in Fig. 250. 

In t!ie sketches hitherto given the knobs are all shown as 
working perpendicularly, hut they ciin also be made to work 
horizontally — being pulled out instead of liftetl^when 
desire'I, the pipes being fitted in to suits Figs. 320 and 
324 farther on, show views of knobs and pulls which work 
horizontally. L, Fig. 253, is piece of 12 lb. 1-in. lead pipe, 
connecting the outlets of the hot and cold cranes, j is also 
piece of 12 lb. 1-in. lead pipe, joined to L at one end and to 
the bath at other end, at y. mm are the inlets of cranes, 
to which the supply-pipes may bo joined in various ways. 
In order to fix these cranes, F and G, they aro screwed to a 
piece of wood fixed up firmly at the back of each. It will 
also be observed in Fig. 263 that a lead safe is shown under 
the cranes with safe pipe, N. 

Of courae the style of fittin ^ , 
compb'cated thaji that shown in Fig, 2.4\ o 
it muBt he remembered that, w^iile ttver© ace laa-^'j "^ 
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their baths fitted up as simply and cheaply as possible, 
there are others who are ready to pay ten times as much 
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Figs. 263, 254, and 255. 

If things are made to please tYveia, ^kxA 'sAio, wci\» ^ot^fcxA, 

^/th the hot and cold supply to "batYv, 2ia ^o^Tv\wT\%,^t>^^ 

^lU also have of her three, five, ormoTe^ cT«cie^,&^.,>ift«v^«?'\ 
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say one cold for drinking, hot and cold for spray bath, and 
hot and cold cranes, with india-rubber pipes attached, for 
directing water to any part of the body where wished. 
These latter are useful in rheumatic complaints. 

Fig. 254 shows section of brass grating, 0, Fig. 253, in situ. 
It must be made to fit the hole left in bottom of bath for it; 
this must be especially attended to in the case of enamelled 
iron baths, for any attempt to enlarge the hole afterwards, 
or cut a new one, injures the enamel. Fig. 255 is top view 
of this brass grating. It is about 3 in. diameter over all. 
P P, Fig. 254, is pap, or horn of grating projecting down 
through bottom of bath, and screwed on the outside. 
Underneath Q Q (that is between 
brass flange and bottom of bath, R R) 
a bedding, say of red lead and hemp, 
or other suitable material, is placed, s s 
is strong brass ring screwed inside. It 
is soldered to lead waste-pipe T T, the 
brass grating being screwed into s s 
after bath is in its place. 

Fig. 256 is the brass coupling used 
at y, Fig. 253, where the supply 
enters bath ; u u is the back, or jam- 
nut ; the tail at vv is left plain, so 
that lead supply-pipe may be soldered 
to it. The internal diameter of this 
coupling is 1 in., and its length about 
3 in. Fig. 257 is another style of 
same. When an iron bath is fitted up 
with a simple brass socket-grating and 
plug (as psr bath in Fig. 286), then, 
in place of the overflow on the rod-pipe, brass couplings — 
with gratings added — such as Figs. 256 or 257, may serve 
for the overflow ; they should be made larger, however. 

We may hero say a few words about marble baths, although 
these are not now fitted up so often as they used to be. 
In many cases they were found in practice to be more orna- 
mental than comfortable. They are generally put together 
as follows : — The piece which forms the bottom. \& ^Jcs^vs^ 
6 in. longer and broader over a\\ tWxv \Jaft\m\^^ «a*^ ^<ic«i. 
bath; this allows a check to\)e cw\> m \\,\^m.^s^^^ ^^ 
about i in. deep all round, \)esvAea \wn»% ^ ^^' 
nargin of li in, as shown \>\ TfV?,. ^^^. ^^^ 
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luugitudinal section. The 




mg. 268. 



used is suppoGed 
to be all 1^ in. 

thick, except the 
bevel piece L, Fig. 
258, which is only 
about J in. thick. 
The pipes, cranea, 
and valve for Fig. 
258 may be fitted 
up in the style 
shown l>y Fig. 253, 
but instead of the 
outlet on top of 
waste-pipe being 
seen as at 0, Fig. 
253, it may 




Fig. 259 



concealed by being put in at back of bevelled piece L, viz., 
at M, Fig. 258. 

Fig. 259 is face of bevelled piece l, Fig. 258 ; it is about: 

2 ft. square, and has the bottom cut out to 

a height of about i in., as shown, so aa to 

allow the wator to flow out underneath it. 

The small projections, about 2 in. broad, 

■ 1 x^ \ '^^^ "* ^^"^ ^'''^' ^''^ ^^' '"*" bottom of bath 

^^ f^l^^ "■ I'ttle, ill order to keep the bevelled piece 

^ r X. ^ I L in its place, and prevent it slipping down. 

This bevelled piece of marble l, Fig. 258, ia 

merely put in for appearance sake, and is 

movable at pleasure, and being bo, the portion of bath at 

back of it can be washed when wished. 

If the inside length of marble bath is to be G ft., then the 

three pieces of marble which form bottom and sides are each 

about 6 ft. 6 in. long, and as for the end pieces, they are 

grooved into the sides as per Fig. 242, Chapter XVII. Two 

long brass or iron (the former is best) bolts are also passed 

through each end of bath, as at N N N N, Fig. 258, with 

back-nuts to keep sides of bath together. Underneath 

marble bath a lead safe is placed, with waste-pipe, as per 

Fig. 253, For the joints of marble baths some use white 

lead, bat while it makes a good joint, the oil in it 

Aas the effect of discolouiing the ma.t'He ufcai ^^ \tivw,\a. 

Stucco, tberefore, is used by some, ■w\iT\e otVew. ■vw»'?tj\\.- 

liuicl cement ; that, however, pertains 
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work. Slate baths arB fitted in ii similar way to marble 

Fig. 260 is sketch of a Eufford's— or other makers' 
stoneware or poreelnin enamelled fireclay liath. These 
baths are very heavy to handle, but when fitted up pi'operly 
they make clean-looking and first-rate baths. They can be 
titted up OH a similar principle to Fig. 253, or more elabo- 
rately as wished. As in making these baths they often 
get flawed more or lass in the filing, the first or " perfect " 
quality have no flaws, while the second quality are imper- 
fect according as there may be one or more flaws in the bath,. 
i.e. cracks in its enamel, Ac. Holes can be cut or bored in 
these baths for the brass fittings to suit situation. 

Wo may now say a word about spray-baths. These 



1 




fitted up in various styles, such as the rose, tube, and case- I 
sprays, either of which may be fitted up at the end of the 'T 
plunge-baths, above refen'ed to, as at v, Fig. 258, which 1 
shows section of rose-spray, supplied by water through one l 
or two stop-cranes, according as there may be only cold \ 
supply to it, or both hot and cold. The sort of crant 
be used may be cither one with ground brass key < 
screw -down one, just as may be most suitable for the I 
pressure, &c. I 

The diameter of front or face of rose-spray may be about I 
6 in., or more if wished, the sheet-brass (or it maj| be cast) J 
of which the perforated portion is made being pierced aU | 
over ivith holes so small as only to admit the point of e 
needle. This perforated portion or face of rose-R'j'^R.'i -sw^*. 
not to be much rounded outwaMa, ^seca.'vx^^N^ ^Q '^!tv'e: -^^i^"! 
is apt to spread out and scatter too TOWt^a. k ■?^'5'\«^'^'''^'°- **■ 
^^^^^^ J. and M. Gcaig, C\SS., Eu^- ^^^^H 




FigB. 261 and 



152 PL1THB1NO. V 

about i in. in the centre will aer\e, and the number of " 
Email holes in a roae-Bpray 6 in. in diameter maj- be from 
150 to 200. The rose-apray being jointed at back, the water 
from it may be 

iit-jrfrt ^ ,k^^^ . made to How out 

^W^ nj- / /in the desired di- 

rection, higher or 
lower, as wished. 

Fig. 261 shows 
sectional vie 
horizontally, of a I 
rose-spray, with I 
the supply coming I 
ID at Q (of i in, or 
% in. bore, accord- •_ 
ing to pressure), and being in front of the brass flange S 
by which the rose spiny is fixed to wood lining above em 
of bath ; whereas the supply for spray-bath P, Fig, 258, 
comes in through lining to hu^ of flange. The diameter I 
of flange K, Fig. 261, may be about 4 in. The joint at 8, 
Fig. 261, which allows Bpray to bo moved up and do^vn, ig,l 
a common ground one, made so as to suit the purpose ; but, f 
instead, some use u Imll-and-sockBt -^ 
joint, as |)er B, Fig. 263. In fact, the 
roof-plate, including bail and socket, of 
a gasalicr, if larger and stronger than 
ordinary, and with an extra large drojj- 
screw (straight or knee'd, as most suib-.l 
Fig. 263. able), might serve, and might be that 

ased at T, Fig. 258. It is better, how. 
ever, and the propei' way, to have joint specially made fwl 
the purpose ; and, for my own part, I like the style of I 
joint shown at s, Fig. 261, best. | 

In Fig. 258 the water-crane at U for working the spray I 
is shown a little below it i but, instead, it may be more i 
handy to place it to one side of j»lunge-bath, and two or j 
three feet back from spray-bath, as may be thought most j 
convenient, as per u'. Fig. 258. 

The tube-spray can be made by placing a 1-in. or a j-in. 

copper, brass, or strong block-tin tube, or even a piece of 

J-in. 8 lb. lead pipe, about 2 ft. or 24 ft. long, up one corner 

of the hath — or up centre of end of bath — with three or 

more i-in. tubes branching off each aiie ol"i\-,aft a'tio'^mbif 
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Fig. 262, where tbe height of the lowest horizontal tube 
may be from 6 in. to 9 in. above the top of the plunge-bath. 
The horizontal tubes have a number of small holes bored in 
front of them. The supply is regulated by either one or 
two cnuies, aa necessary. 

The case-Bpray is set up on top of end of [4unge-bath, 
and stands up, say 2 ft. or 2J ft. or bo. It may etand up 
not only across end of bath, but also come roimS each side 
about IS in. or 2 ft It is formed by taking a sheet of 
strong zinc, No. 16 ot upwards, say 5 ft. long by 2 ft. broad, 
which being bent round to fit the end of the bath, above 
which it is to stand, is then bored full of holes to suit the 
position of the ribs put on at back. These ribs are small 
half tubes soldered on to back of zinc sheet, and all branch- 
ing off from a large central "backbone," or main tube of 
(say) li in. diameter. The spray-bath is a great favourite 
with many who are afiuid of the regular shower-bath, as the 
water comes out as gently or more strongly as wished, and 
where there is both hot and cold supply to it, the tempera- 
ture of spray can be made to suit. 

In the case of the wave-bath, the water which comes out 
horizontally doee so with much force, deluging the body in 
a moment. The amount of water and ita force can of course 
be regulated by the size of pipe, valve or crane, and mouth- 
piece used. Tlie mouthpiece may be either 
(say) 6 in. by J in., or it may be 1 ft. by 
Vr in., and if wished, a regulator to enlarge I 
or contract the mouth may be put on. 

Fig. 264 shows wave-bath supplied from 
cistern above it with 3-in. valve and lever; 
but instead, a crane or cranes may be used, 
leading water to a tinned copper or brass 
mouthpiece of any desired size or shape. The 
wave-bath is generally fitted up with hut one 
mouthpiece; in other cases there may be 
two mouthpieces, in which latter case the 
water strikes the body on both sides at once. 
Too strong a wave-bath may be hurtful to 
some persons, especially if the water comes Tig. 26*. 
suddenly and more powerfully than expected. 

Where baths are fitted up near water-closets it is far too 
often the case to lead the bath waste-pipe to\« tia«> wii.-'^js*^- 
TloB pUn is open to ranooB objecUona, and Bspwi«ffl.-3 -«Vi.«s« 
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hot-water is led on to the bath. It is a great impro' 
to keep the waste-pii>e apart from the soil-pipe, by cauaing' 
the former to either discharge above ground over a flre-clay 
trap, or else undergi-ound, into one of my 4-in. disconnecting 
ventilating traps. See Figs, 177, 410, 430, and 461. 

This plan not only prevents the discharge of the closet 
sucking the water out of the bath-trap by siphon action, but 
also leaves no chance of sewage gEts from the soil-pipe getting 
into or out of the bath waste-pipe. Much disease and death 
have occurred through the emptying of bath or basin water 
traps by the siphoa action of discharging closets debouching 
into the same pipe; especially has this been the case in 
connection with closets of the Bramah type, and where the 
soil-pipe and the branch waBte-pipes weie insufficiently or 
improperly vcotilated. 

Since the foregoing remarks upon wooden, lead-lined, 
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iron, and marble baths were published in the first edition 
of this book, a great development has taken place in the 
use of iron baths, and in their fittings, which it will be well 
to describe or illustrate somewhat here for the benefit of the 
rising generation of plumbers, many of whom were not born 
when the original of this work first appeared in print. 

Fig. 265 is one of Shanks' plain-edge iron baths for 
fixing with wood lining around it. At the one end it has 
hot and cold screw-down cranes and waste-valve and knob. 



Fig. 266 is an iron bath with rolled edge all around the 

^p. ThJB bath is suitable for standing exposed without 

«y irood endoBiire. Like the former 'ba'iK "A \iaa witftfj- 

aoivn cranes at one end and the waale-ya\\e a.TV'\"V:i\tjQ,>«A 

■to addition it has an adjustable trap, T, a\)0\e 6.oo'c\ttie,\!Qa 
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outlet of which can be turned in any direction desired by 
aid of the bolts and nuts arranged for the purpose. , 

Both of these baths can be had either japanned, metallic 
enamelled or por da, enamelle<.l 

Fig. ''67 hows ve t c 1 a t on of the traj aud v 1 e pipe, ! 
also the vater flow n^ nto the l^a h 

In F t, 68 we see an Indepen le t i lun^e i aj and 




shower hath, which may stand out from the wall in the 
bathroom, as much or as little aa desired, without any wood 
lining. The bath is enamelled inside and japannod outside. 
The plunge is of cast iron, while the spray may be cither 
of zinc or copper. The exposed cranes and valve fittings j 
ai-e nickel -plated. 
Fig. 269 gives i>erapective view of a cast-iron or copp< 




plunge bath, plate zinc or copper spray canopy— ^Mjmpriaing ' 
spray, shower, and douche, with combined fittings for hot, 
cold, and waste. Eath and spray enamelled. The drawing 
shows bath, &c., enclosed in cabinet work. 

Fig. 270 is plan of the plungft Vi'itb, t\ia ^^va.'j «WiiQ% 
upon it being made to correspoTid. 
In Fig. 269 it will be seen that tW ^■■is'ifi-W^*^^'*'^;^^ 
knob, V, IS iower dowu tlian, and a.Yiu.Y\, "ixwa.-, '^"■^ ^^^ 




waterway director. This aiTani'emM\t, Vf^^'^'^*-'*^'^^'*^*^ 
"Eureka. " is further shown in ¥\g. ^n, -nVct^^^ ^^^ ^ ^'^ 



tho hot and cold-water supply ci'anes, and d the director! 
which allows either the hot or cold water, or a mixture of 
both, to go out to either the plunge, spray, ahower, or 
douche as desired, liy turning the pointer on the handle, D, 




Fig. an. 

in the pmper direction, as per tlio reading on face of the ' 
index-plate. In oi-dering baths like Fig 269, it is better to ] 
get the short pipes fi'om the index: plate put in by the maker f 
of the bath than by the plumber afterwjrds I 

I Kg. 272 sho^^■^ a plunge bath with a circular spray aet ^ 




up above one end of it. H and C o.te feft Vo'^^ W^ 'ySv*^ 
supply pipes (eailing to tbe iTiAe-x -pViAa tovk«\?, ^'^-''^^^'^'Sp.fc 
3 and p are tie water pipes from tVie ■m\-iLTO% c^w»&k^ '^^^ 
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apiay and to the iilunge bath, w is the waste pullpipej^ 
with trap at foot. 

Fig, 273 shows a skeleton spray bath made up with 
brass crosses and copper tubes. 

Fig. 274 shows a combination bath-plate, with waste 
pull, and hot and cold inlet supplj', and five outlets, via., to 
shower, spray, wave, douche, and plunge. 

It will be observed that, with only one pipe from the 
cock marked " Plunge," for example, either hot or cold 
water can be let on to the plunge bath, or a mixture of both, 
according as the cocks " Hot" and " Cold" are both o 





Fig. 273. Kg. 274. 

or only one, and so on with the douche, wave, spray, and 
shower. 

Fig. 275 is a skeleton tube needle bath, made, say, of 
solid-drawn polished, tinned or electro-plated, copper tubes 
for Bpray, shower, and wave, with "Eureka" cock fittings 
and copper connecting pipes. It is shown with five upright 
tubes. The main back tube may be IJ in. internal diameter. 
The other four upright tubes may be U in. inside diameter. 
The nine circular horizontal tubes, ^in. bore. The shower 
niajr be of copper. " w" is the wave. Ike cvoaaes. ■Mii\h« 
conaectioDB are of br^ss or gun metaV. lotaWvev^V siwwfe 
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The entrance opening in front Is 22 in. wide. Internal 
diameter, 3 ft. Q is the grating in the floor over the trap 
or waste-pipe. 

Fig. 276 is sketch 0$BX 

of a sitz bath, made, "Ji^-t 

say, of sheet copper, 
and either tinned or 
enamelled inside and 
bronzed outside, with 
hot and cold wave and 
back and bottom 
spray. M' is waste 
pull. 

Fig, 277 is sketch of 
a simple style of towel 
rail, which may be 
made wp with either 
2-in., Ij-in., or 1-in. 
brass or copper tubes, 
as wished, or a mix- 
ture of these. The 
foot-reBts, tees, and 
balls are of cast brass. 
A is an air-cock to blow 
off the air, in order to 
allow the water to cir- 
culate ; C C are the 
couplings for connect- 
ing to hot-water pipes. 

Fig. 278 is another 
pattern of towel rail. 
These may be made 
up in various styles 
and are sometimes 
used as bath - room, 
lobby or stair-head 
warmers. When the 
air cock is not put on Fig. 275. 

them an air-pipe may 

require to be put in to let out the air, Va «nafe 'lawia'Cma 
air-pipe — which may be of small bore — ^r6wivc«,% \ja"^ (.■mwA. 
out above the roof so as to be Ob a Vn^e>T \(;Ndk.'OQsai.'&«. 
top of the cold-water ciatem supplymg xha >iQC«« • 
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Fig. 279 IB a sketch of one of Shanks' water heaters for 
I T heating water by gas where there is no hot-water boiler ii 




the bouse. One size gives a continuoua stream of hot water 
at the rate of 1 gallon per minute, at 155° to 165°; 3 



g&IIona, at 130° to 130° ; 3 golbiiB, it \Q5° to WCf -, ^\ 
gBJiona, at 85" to 100°; the gas euvv\s piv^^wf,^ ™- w 
fJti. bore. A smaller heater is aa\i to ^'ja,"«"\\\i a.>iwu 



gaa pipe, !, gallon [wr minute, at IfiO" to 170° ; 1 gallon, at 
1-20° to 130"; :2 grtllnns, at 100° tfl 110°; 2^ g:il!oDa, at 95" 




-o 100°. A hot bath at 105° is soiA to \>ft fe^^ ^'^ *^'''-*' "^^^^ 
mimites. Of course this vfiW AepeuA ^ ^^"^ '^■^''^ 



initial lowncaa of temiwrature of the eolJ water at starting, 
A hot bath at 105° I>eing much sooner got in summer or 
autumn, when the cold water is, say, 60° or higher, than in 
winter with the cold water at -10° or lower. 

Maughan says of his No. 4 B GEeyBer, or water heater, 
that while it will give 40 gallons of water at lOO'^ in nine 
minutes in temperate weather, it will give the same in aix 
minutes in midsummer ; but in freezing weather it will 





require 16 minutes to do it. The consumption of gaa ia 
given at 26 cubit ft. for heating 40 gallons ol water to 
100° in temperate weather, which, when gas is 4s, per 
1,000 ft. means nearly IJd. per said 40 gallons. 

Fig. aso shows one of Maughan's Geysers. He has an 

arrangement on the water crane by which, when it ia 

turned off, the gas cock is also shut. This guards against 

JiAnn to the Geyser by preventing \t bein^ buTO.ed or harmed 

fy' the burning gas when no water la m \t. 

H^^. 281 is a small Geyser fixeii up a^aitv&l. &i -w^^ ■, ^i^^ 
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style of it will raise a pint of water to 80° in one minute, 
while another will do this to a quart in the same time. 
These appliances may be had in cheapest style of galvanized 
iron, but they are better when made with copper interior. 

Fig. 282 shows a Geyser set up upon a stool at the end 
of a bath, the cold water for the Geyser coming in from 
the crane above it. 

Fig. 283 is a more elaborate and expensive style of 
Geyser for heating water up to 212° Fahr., for clubs, hotels, 
railway stations, &c. It is said to raise half-a-gallon of 
water to 212° in one minute, and to give a hot bath of 40 
gallons at 100° in 8 minutes. 

There are other Geysers or hot-water heaters in this 
style in the market, such as Ewart's, &c. 

Where a Geyser or hot-water heater is used it is a good 

and wise precaution to see that the bath-room, &c., when 

it is used is well ventilated, so as to carry off any bad air 

or dangerous fumes from the burnt gas.* 

Deaths have occurred from the neglect of this precaution 

to persons when in the act of taking a hot bath where the 

water was warmed by one of these gas-heating appliances. 
Before concluding this Chapter, I may give a sketch or 

horizontal plan of how an 

architect friend caused the 

waste-pipe leading from the 

bottom of the bath to the rod- Fig. 284. 

pipe to be put in so as to 

allow for expansion especially when said waste-pipe is long. 

The sketch Fig. 284 has the appearance of a lead trap 

lying on its side. 

* See page 199 of the Author's text-book on Ventilation, No. 271 of 
Weales' Series, in this relation. 





Having so far treated upon baths, we would here aay a 
few words about the hot aod cold-water cisterns, &c., in 
connection with thorn. Fig. 285 shows a style that was 
much in use for many years, w being the hot-water cistern 
and X the cold-water one. 

The hot cistern would be a little taller or higher than 
the cold one, because the hot water is lighter than the cold. 
Y, Fig. 285, is 1-in. or li-ic lead pipe leading the water 
from X into W. Upon the top of y, in hot cistern W, a 
light-hinged valve is soldered, which allows the cold water 
from X to pass into w, but prevents the water from w pass- 
ing bock into X. 7. is f-in. 9 lb. lead pipe leading the 
water down to the boiler A. B is 12 lb. 1-in. lead pipe lead- 
ing hot water up Itara boiler.* Upon the top of hot pijw 
B a light-hinged valve is placed, which shuts when the hot- 
water crane C is opened, thereby causing the hot water to 
be drawn from the boiler. D is cold supply-pipe to bath 
and E coid-water crane. 

These two cranes in this case are two pillared screw-down 
stopcocks, with round or octagon knobs, or better still, 
four-pronged knobs for handles. Lambert's cranes are 
largely used for these, but the great fault with Lambert's 
stop and bib-cranes is that the working screws so often 
give way, and few things nre more common ia many 
^umbers' accounts, than " new bush and screw for Lam- 

• Of oourm tbeee sizes are not corapnlaory, lor '\«'ili ■pi^ea ouiy bo 
onft- / ia. internal diameter, or botli may ^w 'V m-, ™ e^ia t«o™ '* 
J^ed or aecessary ; tlie flow ol Ito liol ■wa.tm \b <:SWn. wntt asKi*^ 
'^'Otory, bowarer, whoa the ontlet yy ^"^^ aatwaa; \a^^ptt■ 
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bert's crane." It i; surely within the power of our brass- 



ffl/ 



foundorB to remedy 
this, and so to make 
this " bush and 
screw " that it will 
stand better and not 
be so easily over- 
hauled as it so often 
is. 

For cold water 
especially, and for 
strong pressure, I 
know of 110 bib- 
cranes which give 
more satisfaction 
than Guest and 
Ch rimes' style of 
screw-down ones. It 
is a rare thing to see 
their screws over- 
hauled. For ball- 
cranes, however, 
Lambert's patent 
seems to be the 
general favourite. 
A common fault 
with them is to put 
on too small t^lls 
at first, which have 
afterwards to be 
taken oflf and larger 
ones put on ; better 
therefore to put on 
good-sized balls at 
first- With a good 
pressure, a j-in. 
Lambert's ball-crane 
with a 7-in. tinned- 
copper ball, works 
well.* F, Fig. 285, 
is baU-cnne, and o G overftow pipes. \u tft\.CE«oK»'y^ Sios**. 

BmnUaadtaoU 




Fi^. 2S6 and 2i 



are many oiber hwt-m«B»»"Wii.-at»V*-, wo«^SI^ 
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overflow pipes, and also tlic steam-pipe n, it must be seen " 
that they are so put in aa Uiat there will be no chance of bad 
air coming back or up thi'otigh them to contaminate the 
water in the cisterns. In the case of the hot cistern W, 
Fig. 285, which is covered in on the top, if had air geta in 
either through h or G it accumulates and in time taints the ^^ 
water very badly. H 

I had pretty strong evidence of this some time ago — vis. H 
at the beginning of Juno, 1875— when rcijiiesteii by Dr, 
Fergus to examine a number of the better class of houses 
at Crosshill, near Glasgow (the scene of the late typhoid 
fever epidemic), and in one, the first I think we went into, 
complaint was made of the bad quality of the hot water. 
A tumblerful was t'.i'awn ofT and smelt, when the odour 
given off was found to be quite fetid. Upon examination, 
this was discovered to be caused by the steam-pipo of the 
hot-water cistern being led back, or connected into the side 
of the watei-closet soil-pipe, instead of being carried out 
directly to the outer air. 

One curious point in connection with this case was that 
- the bad plan of couuecting the stoam-pipe to the soil-pipe 
necessitated a great deal of work and considerable expense, 
whereas, had the proper plan been adopted of carrying up 
the 8team-i)ipe to the outer air, it might have been done at 
one-third of the expense. This, and various other matters 
which have turned up within my own practice, force me to 
obsei-ve that all interested in sanitary matters must get a 
bettor knowledge of the plumber's work and drainage of 
our houses than many as yet possess. 

Of course tliey may retort upon me — And where can we 
get it ) To which I feel bound to answer that it is difficult 
to get. At the same time, however, I may, perhaps, be 
excused for here adding that a careful pemsal of this little 
treatise may possibly help to supply that knowledge at least 
in part* 

To come back to Fig. 285, wo see that the steam-pipe h 

ifl correct as it goes right up through the roof. Had the 

cistern w, however, been a long way from the roof but near 

' Since the foregoing twelve lines were pnbli-hcd in the first 

edition of this book, in 1876, much tftsbeen done to impart more light, 

to tie plumbers BJid others interGsted, upon tVieaBWcfla^tttfta. "SwAoiiiai 

/oaniafa have been publiahed, and techmco.\ dfttwjB lot feo B?w™i 

*aatnioticii of plitmbera institutca, wlule several ttea*;\asB,M -^aAHoa 

authors, now cxiBt dt-iiling with tlkB worli ot fbe ■eVumVii. 
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a back wall say, then all that was necessary would be that 
a hole should be cut through the back wall, about a foot or 
so higher than the cistern, and the steam-pipe H carried up 
and out through that hole. As w is a cistern and not a 
close tank, no water, but only steam, can come out at the 
pipe H. 

In the case of Fig. 286, which has a close pressure tank 
K, both steam and water may come out at the steam or 
expansion pipe o, consequently the outlet of O must be so 
placed as that there will be no danger of any person being 
burnt when the water happens to boil. I may here caution 
servants and even mothers not to allow either laziness or 
thoughtlessness to cause them to use the water from the 
boiler instead of the kettle in preparing the children's food. 
What is good enough for washing may not be quite so good 
or safe for drinking. 

In regard to the overflow-pipe G, in the hot cistern w, 
Fig. 285, it might be kept a little higher than the cold over- 
flow and led out from the bottom of the hot cistern and up 
through the bottom of the cold one in a similar manner to 
the way the pipe Y is put in. Or it might be led out to the 
outer air as most suitable. 

The hot-water cistern w, Fig. 285, as stated above, is 
covered in, and it has a 2-in. lead or zinc steam-pipe led 
out to the roof. The top covering of this cistern, which 
may be of wood, is so put on as to be readily movable, at 
least in part, i, Fig. 285, is 12 lb. 1-in. lead pipe, with 
1-in. ground stop-cock on it for cleansing or scouring out 
the boiler ; the outlet of this 1-in. pipe, i, must either lead 
into a drain trap or waste-pipe, or else be discharged above 
ground where it can do no harm, just as may be most suit- 
able in the circumstances. J, Fig. 285, is cross section of 
bath, the waste-pipes, &c., of which may be fitted up either 
as those in Fig. 253, or in some of the other ways shown. 

When setting in the boiler A, Fig. 285, the end from 
which hot- water pipe is led out should, if anything, be kept 
the highest, and the hot pipe B, or rather its coupHng, 
should not project down into the boiler, or if it does project 
down a little, a slit should be filed out on each side of it. 
I mention this, because when these yreca.\itAft\N& %ssk \!>Sk«, 
gJected, and the steam thereby iptftNei\i\«fc^VcQrss^.V^xs^^^^^'\ 
exit up the hot pipe, disagteeaXAa \i^\«»^^ ^^^ ^W^^^^ ^j^jass^ 
when the boiler gets heated up. 
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In regard to the hot aud cold pipes from and to then 
boiler, they should not he allowed to sink, or to " bag " 
down anywhere, but should have as regular an inclination 
in every port of their course as circumstances wOI allow ; 
lowest next boiler, and ascending upwards from it When 
Ijoing carried horizontally in any part of their course, the 
pipes should then he laid on a board or boards, projierly 
supported or fixed, said boards having as much of a dip or 
inclination down towards the boiler aa possible. This helps 
to prevent explosions, as it allows the heated water and 
any steam to rise up the pipe easily and naturally. 

The style shown in Fig. 285, if carried out as I have 
stated, is pretty safe in frosty weather, for if fire be kept 
on, the boiler pipes Z and B aro both kept warm throughout 
their entire length from the movement of the water. For 
greater safety, how6vei',itiBweIl to wrapup pipes to andfrom 
boiler witli felt (in fact as a defence from frost this is good 
for all pipes). To ascertain if the boiler is being supplied 
properly, open the hot crane at the kitchen sinlE or bath, 
and let it run a minute or so. This should always be done 
after the cleansing-cock I, Fig. 285, has bean used (due time, 
five or ten minutes or so, being allowed for the boiler to 
fill up), for no fire should be on when the boiler is empty, 
and no water should be allowed to enter an empty boiler 
when the boiler is hot. 

As regards the site of baths in houses, they should never 
be fitted up, as we may often see them, right above ths 
piincipal rooms, for aa accidents will happen, and pipes will 
buiBt or overflow occasionaUy from various causes, the 
damage done in such ciiscs is sometimes great. 

In Fig. 286, no hot cistern is used, but instearl a good 

malleable iron or copper intermediate close tank K, is used. 

Many of these have been put up of late years and given 

great satisfaction. The tank E is generally placed in a 

comer of the kitchen as near the boiler L aa convenient ; it ' 

is supported on a strong wooden shelf. If in a ona-story J 

house it is aoraetimes placed in the garret or loft ; this lattflrj 

plan, however, tends to have an injurious effect upon thf* 

regular flow of the water, as air is apt to get into the pipe J 

Ji from o, owing to tlie pipe P not being able to supply tlie.4 

water quicker, or at least as quicWy, i^ it w i^wwu dE« 

through n. If the pipe P and the bTasa TO\).in\TO?,B a.\. « 

ead of it, and also the brass coupUng \usetUAvn.'w> ^.^" 
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of E and the lower part of o, as far at l^ast as R branches 
off, are all of 1-in. bore while R is only of |-in. bore, then, 
perhaps, the supply may come in through P and up the 
lower part of o as quickly as R is able to draw it off. The 
higher, however, that the cistern M is above the tank K, 
the less chance there is of air getting into R and interrupt- 
ing the steady full flow of the water. Of course, to get the 
full benefit of M being higher than K, the pipe R must branch 
off as near the top of K as possible. 

In case it should be asked, why not branch R from off 
the side of P, I answer that that is not done for several 
reasons : one reason being that we want to get the benefit 
of the whole of the contents of K and L as warm as possible, 
and another reason is, that by always leaving K full of 
water, greater safety is insured to the inmates and less 
danger of L drying up during any scarcity of water.'* Of 
course the sludge cock I, Fig. 286, empties everything, but 
it should only be opened when there is plenty of water, 
and by some one who understands what he or she is doing. 
In Fig. 286, there are only three brass couplings on the 
boiler, but in some cases four couplings are used, as in 
Fig. 287 ; generally, however, three are sufficient, especially 
if the outlet coupling from off the top is larger than the in- 
let near the bottom. In Fig. 286 the boiler L is shown with 
a "sludge,'' or ,'cleansing-cock, I. Where a good job is 
wanted a coupling may be put into the 
bottom of the tank K with the necessary 
pipe and sludge-cock, so as to cleanse out 
the tank also when wished. 

In Figs. 285, 286, 287— supposing the 
baths to be set upon a higher level than 
the kitchen boiler — when the bath-crane 
is at some distance from the upright hot 
pipe, as at J, Fig. 297, it follows that 
when the hot-crane has been shut for 
some time, the water lying in the brancJin Z. ^07 

pipe, between the hot-cock and the per- ^* 

pendicular pipe, gets quite cold, so that when the hot-crane 
is opened this cold water has first to be all run off before 
the hot comes. To obviate that, "wK<^t^ \\» \& ^S.^^^ 
and the extra expense is aWoweA, c.«uTt^ ^ V^"^* ^"^"^ ^ 

♦ In one ease I had to put E 3 in. ironi \o^ ol "s^ %a -ml ^^ <2«^ "^ ^' 
above k, as shown in Fig. 294. 
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ti-i>rii close beliiud or below the liut-cock wit.li a down- 
ward inclination back iuto the cold-water supply to 
boiler, or the cold cii'culating-pipo between the boiler and 
the tank, as shown in Fig. 288, so as to allow of a circula- 
tion of the water. If no bagging ia permitted with any of 
the horizontal or other branch-pipes, a small inclination if 
regular may serve. 

In Fig. 288, o is the cold-water cistern ; D the down supply 
^^^ to the boiler ; B ia the boiler of copper 

^^|L or malleable iron, preferably copper; 

^^H ; I T is the hot-water tank, preferably cop- 

^^^r ^1 ' per ; u is the main hot^water and 

^^* : u Btoam or blow-off pipe ; H is the hot- 

' water crane, at the bath say ; P is ih.^ 

small (say J-in,) return circulating-pipe 
branching at its bottom into the ctJd 
cir'culating-pipe between the boiler and 
tJic tank ; s ia the sludge-cock to empty 
the boiler, where the water mnniug off 
^^^ I can be seen ; j is the draw-off cock at 

^^KL I the Gink. There may also be a braes 

^^H u 1 or copper warming or towel rail W, 

^^B through which the hot water circulateei 

^^^ r when the stopcock V is open, f is air- 

* pipe into rising main u, Sometimea it 

may be more convenient to put in a 
sjiecial air-pipe E, or only an air stop- 
cock. R is return circulating-pipe ; K 
is a |-in. dead-weight safety-valve. 

In Fig. 289 we see a specimen ot 
the " How ml to do it " style of work. 
Firstly, on the cold-water supply to the 
boiler a trap T ia placed, in oiiier, as has 
been stated, to prevent the hot water from the boiler getting 
up into the cold-water cistern C, but it has been forgotten 
that air may collect at the top of the ou1«r end of the trap, 
and so prevent the free flow of the water to the boiler. If 
a trap is wanted on the cold-supply pipe it should be dowTi 
at the boiler, so that the air may get freely out at either 
emd o£iL See dotted line A Fig. 2^8, also A Fig. 290. 
Another fault is that the l)oi\ev ia Wg^iost a\. vVe oait, 
^rf ^tJ aJIows the steam to collect tbwo av\d cawm ■&«««» 
■ioe bot-pipQ ii-oax the boiler to llio l&nV. \¥, \/3<i \vi>^ nM 
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the bend at H being higher than the junction at the tank, 
and 80 again preventing free exit to the steam. By con- 
necting the draw-off pipe for the eink-crane s, as shown, the 
cylinder F can be emptied, and so the explosion or destruc- 
tion of the boiler made all the more easy. 

When the supj^ly-pipe to the boiler is 
bent down below the boiler, as shown at A, 
Fig. 290, the lowest part at A is best not to 
be below the kitchen floor, or where the 
water, if the pipe burst, might leak or run 
away unseen, because if so, and the cold- 
water supply-cistern got emptied through 
the water being off the main temporarily, 
then the leak or burst at A might empty the 
boiler unknown to any one, and, if a good 
fire happened to be on, the boiler might 
soon get red-hot, and we may have either 
an explosion or damage to the boiler or its 
pipes.* 

In Fig. 291, although the boiler be pro- 
perly set, with the end where the hot 
outlet-pipe or coupling H is highest, yet 
as the coupling H is made to project down below the top of 
the inside of the boiler the steam cannot get freely away, 
and so there are noises and other bad effects. By cutting 
or filing out V-shaped notches out of the bottom of the brass 
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'Pig. 290. 



Fig. 291. 



Fig. 292. 



coupling where it projects, the steam may then get away, 
and the evil be cured. 

In Fig. 292, although the coupling is all right, the boiler 

* Should the sludge pipe be below the floor and leak or burst, then 
the people may get warning so far by the water not warming, but 
with the burst at a on cold supply as per Fig. 290, no such warning 
may be given. The fizzing or hissing noise from a burst ^\^ v^ ^3^ 



intimation of something "wrong. Co\<\ >N«b\feT TVKMiwi^ \aJ«^ ^ ^'^^S^^v 

boUer need not burst it if tlie expan&Voii ^v^ '^ tlqN. \xqtjsq. ^^ ^^^^ 

clear, or a proper safety valve iB ^xefli iieai VVia \iw^ex ^ %S.M^ *^ 



at Fig, 288, or nearer the boiler a\aSl, otl v^^^^ "^ ^^^^"^ 
steam. 
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has been badly set, as its higher end is away from the hot. 
coupling H, so that the steam collects at the end s, and 
noises are the result. In this case the remedy is to reset the 
boiler, and eo that the end at H, instead of being lower than 
the end S, may be about one-oighth of an inch or so highi 
Fig. 293 shows a bootrboiler improperly set. It is t 
high at A, and allows 
the steam to collect 
at both A and B. In- 
stead of the front of 
the sole at c being 
higher than D, the 
boiler should be bo set 

^ ..^ TT-. "^ that the hack part 

Eg. 2B;I. Kg. m. „ J, ,..,1 ^^ ^jJJ„, 

level with c or one-sixteenth of an inch higher than c. 

Pig. 294 shows the cold-water cistern M placed only 
slightly above, oi' nearly level, with the top of the hot- 
water cylinder K. In this ease, to join the top end of the 
pipe R into the expansion or blow-off pipe o, close above 
the cylinder, as in Figs. 286 or 287, would give unsatisfafitoiy 
results, as stated on pages 168, 169, on account of want of 
pressure and air getting into the pipe R. By joining the 
top end of the pipe R into the side of the cylinder K 3 in. or 
4 in. from the top of the cylinder we get both 6 in. or bo more 
pressure and also the benefit of the body of hot water in 
this i in. Then while the warm water is being run off at 
the crane c, water is flowing into the cylinder K from the 
pipes P and Q, so that a considerable quantity of water may 
be nm off at C before the water in K is lowered sufficiently 
to allow air to get into the top of R, In fact, in practice, so 
long as there is plenty of water in the cistern M, the crane O 
may be used a hundred times before indication of air getting 
in at top of R — and interrupting the full flow of the water — 
may be temporarily noticed. 

In thousands of our houses the water-pipes lie quite 
exposed in our garrets, &c. Now if people would oi-der or 
allow their plumbers, &c., to wrap up their pifjes and cover 
in their cisterns, the frost would not interfei'e with the 
water-supply in the disagreeable manner it so often does.* 

' In raaa^ cases of late I have used hcawj ftinme\ \)o\t, cvA ra.to 
^^^i ^<^ "1 with (Lin copper wire, to wta^ fto ■wa'iOT-SM-B'eV? 

^y^ Jub^od tbom «a BopSnitely in e^ flit. 
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The hot-pipe 0, Fig. 286, when bent over the cistern, instead 
of being carried out to the roof, can be bent down into the 
overflow-pipe of the cistern, so that should the water in the 
boiler begin to boil up the hot-pipe, it does not dirty the 
water in the cistern. N, Fig. 286, is the cold supply to the 
kitchen boiler ; P and Q, Fig. 286, are the hot and cold cir- 
culft(ing-pipes between tank and boiler, while R is the hot- 
pipe leading to bath and elsewhere where needed. 

In regard to cranes, I may here add that where the pres- 
sure or height of water-supply above crane is only about 
ten feet or less, then the best crane to use, and the one 
which gives most satisfaction in that case, is a gun-metal, 
or good brass, ground cock, requiring only a quaiter turn 
to open or shut. 

In many cases, with only a few feet of pressure, the valve 
of a screw-down crane often refuses to open if kept shut for 
a day or two, the valve having stuck to its seat, there being 
too little pressure to open it. I could mention various 
places where this is the case, the plumber or architect having 
made the mistake I refer to. 

Fig. 295 is style of brass couplings for boiler, &c., the 
upper half (which may be also had bent in place 
of straight) d, being soldered or connected to 
pipe, and lower half E, screwed into boiler ; the 
internal diameter is generally either } in. or 
I in., but for larger pipes larger couplings may 
be used. Fig. 296 shows section of brass light- 
hinged valve, used on hot-pipe and in cistern, in 
Fig. 295 its internal diameter at bottom is 
about 1 in. 

Fig. 297 is simplest style of supplying hot ^fi^- ^95. 
water, no intermediate tank or hot cistern being used. The 
supply of hot water to house is, of course, less in this case. 
F, Fig. 297, is cold-water cistern, G boiler, H 
supply to boiler ; 1 1 is hot water and expansion 
or blow-off pipe out to roof; J is hot water 
supply-pipe to bath. In all the above boilers I 
have shown the cold-water pipe entering at, or 
near, the bottom, but it may also enter at the 
top if desired, a piece of copper tube bem% ^t- "^^^.^^s^if^, 
tached to the under side ol t\i^ <io\Si^\\\.^^ ^v& 
shown in Fig. 298. This pVaii do^ xtf^^* TaaJ&a «oj3ss. "^^^ '^s^r^ 
Job, however. 
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Solid-drawn copper pipea have been much u 
the hot-water supply-pipes ; hard soldered copper p 
filso much used, being cheaper than the solid-d 
The thickneaa of copper ia about i in. and under ; the inter- I 
nal diameter of pipe may be ' 
either i in., J ia, or 1 in., or 
even more if required. They 
can be had tinned both outside 
and inside, which is preferable ; 
I theyarejoinedwithstrongbrasa 
couplings screwed inside, the 
I ends of pipes being screwed 
Qutaido. Cast brass Tees are 
used for the branches ; all the 
joints, where the brass coup- 
lings are screwed on to the 
copper pipes, are soldered — at 
the junction of the copper pipe 
with the butt end of the brass 
coupling — in addition to the 
screwing. Before the coupling 
is screwed on, however, both 
the screwed end of the pipe and 
the inside screw of the coupling should he tinned if a 
sure job ia desired. In fact, the half of each coupling should 
be completely fixed on to the end of pipe before the pipe is 
laid into its pluce. 

As a help to prevent explosions, safety valves have been 
coming into use lately in connection with kitchen 
boilers. In fact, it is curious how they have not 
been made compulsory long ago. They arc especi- 
- -■ ally necessary for boilers snch as in Fig. 297, which 
have no intermediate tank, hut useful also in Fig. 
286 style, which have such tank. Yet in all cases a 
safety valve wouhl be a great advantage placed 
either on the tank or on the expansion pipe be- 
tween the boiler and the tank, and he especially 
p. „_, serviceable in frosty weather, when it should be 
^' examined now and then, to see if it ia in worldng 

order and the valvo not stuck. * These valves are made by 

* I have one in my own bouse, aliov? the kitrhim mantelpicoe, anl 
oaoaaion&Uy al^dkea it and draw a cupful of wattr to aeo if it is work- 
ing and not aback. Boilers do not explode ii ■vaSac txiub into tliein j 
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TariouB parties in different parts of the kingdom, e.g., by 
Warner and Sons, J. G. Stiddor & Co., anfi J. Tylor and 
Sons, Loudon ; Jolin Mills, Leeds ; Feil & Co., Wolver- 
hampton ; Guest & Chrimea, Rotherham, &c. 

Recently I have put on a weighted lever safety-valve npon 
the top of the hot-water tank in some cases. 

Fig. 299 is vertical section of the dead-weight safety-valve 
made by Messrs. Alex. Turnbull & Co., 
safety-valve manufacturers, Biahopbiiggs, 
near Uiasgow. v is the valve resting on 
the top of the pipe p, w w w wai-e aseriea 
of lead or other metal weights to load tho 
valve to suit the required pressure or head 
of water. 

The pressure of tho atmosphere at tho 
sea-level is about 15 Ihs. to the square inch, 
equal to a column of water 34 feet high. 
So to balance a head of water 34 feet 
higher than the site of the valve, tho 
valve requires to be loaded to 15 lbs. on ^' 

tlie square inch, or fully that to allow a working margin. 

Attheaea-level water boiis at a temperature of 212° Fahr,^ 
but high up upon a mountain it boils at much less. In ft 
vacuum the water will boil at 90°, or less than blood heat. 
This would be of little service for cooking purposes. 

In a kitchen boiler supplied from a cistern 42 feet higher 
than itself — which gives 18^ lbs, per square-inch of pressure 
— the temperature at which the water boils is 254° Fahr., or 
42° higher than the boiling point of the water in an open 
vessel in the same position, as, say, in tho tea-kettle. Now 
remembering that steam can occupy 1,700 times the space 
that water does, it follows that the sudden rupture of a 
boiler either full of water, or with a considerable quanlity 
of water in it heated up to 254", or higher,* is bound to do 
immense damage, owing to the vast amount of energy 
suddenly set free. The value of the safety-valve to prevent 

when red-hot unless the blow-off or oxpansioc-pipe ia frozen or cholced 
up in some way which praTBnta the free outlet of the fltaam. There 
should he no bagging' down in an espanaao-pipe, and it should be 
protected from froat as niQoh as possible. 

• If both the inlet and outlet pipes were either frozen up, choked, 
or slopped up. then the temperature of tho wati^r might or would rise 
much higher than 251'' — accordinff to the strength of HebtHlerand 
its ooouectioua — before explosion. 
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rupture of tlie boiler under pressure, or dangi 
sions, is therefore manifest. 

During the long and severe frost of January and Febru- 
ary, 1895, when Uie coM registered for a long time not only 
considerably below freezing, but repeatedly went down to 
several degrees below zero, the question often arose, How 
can we keep our kitchen-range burning while our wateivl 
pipes are fi-ozen up t I 

I solved it in some cases as per Fig. 300. The cold supply- ^ 
pipe s to the boiler was corked up inside the cistern at c. 
The hot expansion or blow-off pipe E was then uncoupled 
from the top of the hotr water tank T, as shown 
I at n. Now with the fire on constantly (it may 
j be damped down at nigiit) there will always m 
*LLJ warm water in the boiler and in the tank, 

I ' \^ cold water being poured into the tank through 

^^H^ the open coupling H by means of a jug or iillcr 

^^^k s I once or oftener every day, as needed to keep 
^^^P / the tank full, or nearly so. Should the water 

^^^r Ls boil the steam will come out at the open cou- 

I -"'i^ plirig ^ ^8 out of the spout of the toarkettle. 

^' Ji If it is desired to draw off part of the warm 
B^-iy „aj^j. JQ jIjq tank, this could be done occa- 

Vig. 300. sionally by using a few feet — say 4 ft. or so 
— of f-in. or i-zn. gas-pipe bent to act as a 
siphon, and with or without a crane upon it. When the 
hot water wished was drarvn off its place would have to be 
immediately supplied by cold water put in. 

In this connection, as a provision against frost eventu- 
alities, it might be a good thing to put in a 1-in. trap 
screw — brass — on the top of the lank, and another on side 
half way down {into which latter a crane could be screwed 
if wished during frost). If foregoing were done when the 
tank was being supplied it would prevent necessity of 
uncoupling the expansion-pipe or usmg a siphon. 

In bouses fitted up with a hot-water cistern {not a closo J 
tank) and a small boiler at back of kitchen fire for the sup- 1 
ply of hot water to the house, it is well, while drawing tna ™ 
not water direct from the boiler, as already explained in 
connection with Fig. 285, that the water going into the 
boiler Bhould be aa warm as poBsiUe. To «5eii\. ticv\*,<a.Mse 
^e water going into the boiler to come Svom tVe \ov '^ ^^ 
txxiyot water in the hotciatem, where. tAie ^''a.\,eT \a'«-Mrvft.'e*,, 
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and to do this, on supply-pipe to boiler place a crane with 
long piece of j-in. brass or copper tube atUched to it, and 
with float-ball, as shown in fMg. 301. The highest end of 
this brass tube should be 
kept 2 in. or 3 in. below 
the surface of the water. 
In order to prevent the 
crane sticking, use a 

f round one, and upon its 
ey fix a brafis washer as 
at U, Fig. 301a, then file 
down the key so that it 
cannot stick fast in the 
barrel. Any other plan, 
however, which answers 
the purpose, and causes the hot water from the top of the 
hotKsistem to enter the boiler, may be adopted. 

Fig. 301b is sketch of a back or side open-top or low- 
pressure boiler B, supplied from a cistern c upon the same 
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Fig. 301. 




Fig. 301a. 



Fig, aoiH. 



level. The connecting-pipe P from the ciatera to the boiler 
is bent down into the form of a trap to prevent the warm 
water from the boiler going back into the cistern, d indi- 
cates a draw-ofi' crane for the warm water. The cistern ia 
better to have an overflow, and a stop-crane may be put on 
at s, behind or below the ball-crane, to shut off the water 
easily when wished. 




We come nuw to wash-hand basius ; these may be fitted up 
in many styles, from the simple plug and socket one shown 
in Fig. 30^, to the moat elaborately fitted up cabinet stands. 
In Fig. 302, W is the wash-liand basin, X ia ^-in. pillared 
stop-ci'anc, Y ia 2-in, lead siphon trap, Z is safe-pipe with 
overflow of basio led into it.* A is brass socket-grating 
with brass plug- This brass 

E(=.-ft^ plug has brass chain attached, 
j3 w /M'-H ^"*' '^ taken out and put in 

t'\^ J ^^ with the band, 

j| J^^^i^ y ^"^ g^ The bottom of the socket- 

Tlr™n I 'Vi'"" r ^rating at A is perforated with 
U^ W AS:. I holes about | in. in diameter. 
^ j In addition to these holes in 

^^^ j the bottom it is a great assist- 

! ancB to the speedy outflow of 
I the water to bore half-a-dozen 
m^i^^^^i^^^s^^^^^i or more additional holes round 
j^g, 302, the side of the socketrgrating 

near the bottom. Instead of 
boring or casting boles in the bottom, the said bottom is 
sometimes taken out altogether and two pieces of brass 
wire put in crosswise. Of course the socket-gratiug may 
be cast in this latter style. 

Fig. 302 shows perpendicular sectional view of wash-hand 
basin w, set and bedded with putty upon the top of the 
wooden waah-hand basin stool. The top of this stool (which 
ia supported by four legs, one at each corner) is covered 
ir/th lead, say 4 lbs. to the square foot, and the top of 
eipAon-ttup Y, being carried up tliro\i^\i iVft \iQlfl cut for it 
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in the top of this aUiol, is soldered to lead safe. The supply- 
pipe to water- ur.ine x, where it passes uji through stool, is 
also soldered to lead safe, thereby holping to keep the water- 
crane ia its place. The genei'al height from lloor to top of 
basin is about 2 ft. 6 in. ; but if put in so as to suit short or 
young people, the height may be a good deal lefts. 

This simple style of fitting in wash-hand basin eoiTesponda 
with that of bath, as shown in Fie. 241, Chapter XVIL, 
but when so fitted up it was general^ done to save expense, 
as, where the customer could aflbrd it, the plug in the bottom 
of basin, as per A, Fig. 302, was dispensed with, and instead, 
the valve B, Fig. 303, with its more elaborate arrangement 
of pipes, adoptai.* 

In Fig. 303, B is ground brass valve, the diameter of 
which, or rather 
of its socket over 
all, is about 1 1 in.; 
C is 2-in. lead 
valve-pipe, made 
of 6 or 7 lb. sheet- 
lead, and is placed 
inside the 3 -in. 
lead rod-pipo d. 
By keeping two- 
thirds of the cir- 
cumference of the 
top of the valve- 

Iiipe c about 2 in. 
ower than the top 
of the rod-pipe d, 
the valve-pipe c 
thereby acts 
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jverfiow and as the overflow of the basin F, for 
as the water rises in basin F, by the law of fluids it 
also rises to a corresponding height in the valve-pipe O; 
but £is the top of the valve-pipe c is 2 in. below the 
top of the rod-pipe d, which latter is level with top of 
basin, it follows that whenever the water begins to nse np 
in the basin higher than 2 in. from its top, it the water — 
immediately begins to How awa,y over \.\wi ^iCii^ <A x^'i^^Sc^'^' 
pipe <i which thus acts as a salet'y-^\po,a-^'Ve.'a*'^*^^'^'°^' 
*^. 302 style iB perhaps ike moatViygiemu>"'«^^'f ''''^^** ^ 
eapetaaUy it tho overflow pipe ia distinct ttonv ttis *oiB--9Vs« 
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the commuiuGatioii is left free between basin atid valve- 
pipe. E is waste-pipe from basin ; the soldered joint at end 
of s next the rod-pipe unites E, c, and D together as shown. 
F is the wash-hand basin, which maj' be either a plain white 
one or one with gold and colours, according to taste. 

A very effective and chaste basin is one with three gold 
lines, each about J in. broad, round it; one round top, one 
ha!f-wn,y down, and the third circle about 3 in. in diameter, 
round brass grating in bottom. G is 1^-in. lead safety-pipe 
for carrying away any water which may fall into the lead 
safe. H and i are the hot and cold supp!y-pi[ies of J-in. 
bore, and, if of lead, either 6 lbs. or 7 lbs. jjer yard, 
according to pressure. 

If the pressure On both hot 
and cold pipes is the same, the 
hot one is put in a pound per 
yard heavier than the cold pipe. 
J and K are the hot and cold pil- 
lared screw-down stopcocks ; size 
i-in., with round or cross ebony or 
brasa handles. The diameter of 
handles if round should be fully 
1^ in., when less the crane is often difBcult to shut. 

For mere ornament very small han<lies may do, but for 
easy service a certain leverage is necessary. L is the supply- 
pipe leading water to basin, with small brass tube soldered 
to end of it, so that said brass tube bends over edge of basin. 
M is the knob, brass or otherwise, with lifter attached under- 
neath to work the waste-valve at B. N is the wood or 
marble top of wash-hand basin, and it will be observed that 
undenieath the waste-knob M, a hole is cut in it large enough 
to allow the waste-valve to be dr'awn up through it, so that 
the valve can be easily taken out to be examined or cleansed; 
this hole is not seen when the brass plate is put on. This 
brass plate, in this case, may be about 14 in. long by 3i in. 
broad, but if the cranes were placed, as in Fig. 304, across 
the rod-pipe instead of end on to it, as in Fig. 303, then the 
two pillars of cranes being much nearer each other, the plate 
wouJd be much shorter, say 9 in. long in place of 14 in. 
// is understood thai the pillaia of the two cranes pass up 
through holes in brass plate just large enou^Uj sSio-w tiaem 
to do BO. The two cranes, j and K, at t\i6\t ou\\b\,'6 usa 
joined together by a. piece of lead pVpe^miit tuMiiivXia-soi- 
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pipe, out of which goea the pipe l, Fig. 303, carrying water- 
supply to basin, o, Fig. 303, is a 2-in. or a IJ-in. lead 
siphon-trap, p is a l-in. or larger pipe to ventilate the waste- 
pipe ; it also serves to prevent the rush off of the waste 
water from emptying the siphon trap 

Owing to the want of this ventilating pipe or air pipe P 
■especially where the wiate pipe goea some distance honzon 
tally and is rather small — say If in in diameter internally 
in place of 2^ in. — it often happens that the siphon trap is 
emptied when the , 
waste water is let 
off, whereupon bad i 
air comes out into ' 
the apartment. 

It is, therefore, 
highly necessary, , 
especially where 
wash-hand basins are fitted u^ 
that the waste-pipes are so put in as that there will always 
be plenty of water left in the siphon-trap. Inattention to 
this — especially where the waste-pipe had direct communi 
cation with the drain— has been the cause of disease and 
death entering many families, particularly of the higher and 
middle classes.* 

Where extra precaution is desired, instead of cairying 
the waate-pipe of the wash-hand basin or bath directly into 
the drain or soil-pipe, carry it down per se and let it die- 
charge above the surface of the water in a ventilated siphon- 
trap. By this means any danger of bad air ii-om the drains 
entering the bedroom thi-ough the wash-hand baain waste- 
pipe is prevented. A sketch of the principle here alluded 
to will bo found farther on, in Chapter XXIX., under the 
heading " Scientific and Safe Water-closets," Fig. 410, 

I may here add that when the waste-pipe from a wash- 
hand basin goes some distance horizontally, it does good in 
fireventing the siphon-action to make the waste-pipe a size 
Etrger than the eiphon-trap, e.g., if the siphon-trap be 3 in, 
make the waste-pipe 2^ in. 

For a good job, and especially where the inmates go from 
home for months together, the siphon- tra^ 0,^1 tV**-*^!^- 

• iraennearan outer wall the pipe TjBitt.^ft'ii'nia.l'^Y^'^*'"***^^.. 
fie B-fli/, bnf ooimected, 80 aa not to allo^ >itfi '»\aL lai 'wi ■^■^■o-V*'-^®* 
water in the trap. 
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hand bnsin sbmild ba so made as to hold a good depth of ' 
water. Were that depth in all about 8 in.— thereby giving 
about 6 in. of water-lock — 
due provision would be made 
for evaporation, and 
water-lock prevented. 

Instead of adopting this 
Bim])le, yet effective course, 
I lately saw a proprietor 
going to the expense of put^ 
ting on large 2-in. brass stop- 
cocks, which cocks were t© 
be shut when the family 
went from home. Now not 
to speak of the probable 
difBculty of turning these 
large cocks after a time, 
there was the danger of 
water being poured into 
basins when cocks were shut, 
and as it could not get away a flooding might take place.* 
Inside of bottom of wash-hand basin, F, Fig. 303, there " 
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FifiH. 30i1 and 307. 



round brass grating, about 2^ 



1 diameter. This 
grating is held in 
its place by a brass 
screw, which passeS' 
down through its 
centre and goes into 
a small brass bar 
which passes across 
the topof the waste- 
pipe, and is sol- 
dered at each end 
to top of waste- 
pipe. 

Fig. 305 showa 
perpendicular sec- 
tion of this brass grating bar and nail in sift*, Q Q being 
bottom of basin ; R R is brass grating (of which Fig. 306 
^'ves top view); s is brass-screwed nail, and t t brass W 
about i in. thick (Fig. 307 gives top \iew o\ttcAa\>'HV,^:\s 
tat^ "^^ aatuaUj- took plnoe and the codca wete "iiea w&B» a.to\» 
"^ OJT. ^g^ 3j ,^ g|j^,^^,g another plan, 'Jtt^^l 
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is top of the lead waste-pipe E, Fig. 303. Outside and 
around bottom of basin a strip of lead about 2 in. broad, or 
broader if wished, is soldered to safe, and being made to fit 
round bottom of basin it thereby helps to keep basin in its 
place when set. 

Fig. 308 shows cranes and rod-pipe arranged alongside 
wash-hand basin, from back to front, in place of end on to 
basin, as in Fig. 303. The water in this case enters basin 
by mouth of lion's head, there being a horn at back of lion's 
head on outside of basin for supply -pipe to be attached to. 
The cranes need not necessarily be always put on as shown in 
Fig. 308, for by placing them as in Fig. 304, the pillars are 
brought nearer each other, while the arrangement is still kept 
up of the cranes and rod-pipe being alongside the basin. 

In regard to the 2-in. valve pipes c c, Fig. 303 and 308, 
there are two ways of fitting them in rod-pipes : Figs. 309 
and 310 show these two 

ways. Fig. 309 is an A 

enlarged view of that in 
Fig. 303. 

In Fig. 309 the valve- 
pipe c is put in close 
to that side of rod-pipe 
to which the waste-pipe 
K, from the wash-hand 
basin is joined. In Fig. 
310 the valve -pipe c 
is placed in the centre ~" 
of the rod-pipe, and at ' 
c^ a short piece of pipe — 
is soldered on sufficient 
to pass out through side 
of rod-pipe and be 
flanged back about f in. 
B B, Figs. 309 and 310, 
are the brass sockets of the two waste-valves soldered to 
the bottom of the valve-pipes. Further verbal explanation 
is unnecessary, as the two drawings explain themselves. 

In Figs. 309 and 310 the brass valve-seat B is shown 
suspended as it were from or simply ^,tW\:i&^ ^x ^Os.^'st^i^ 
to the bottom at the valvepipe c. ^s^cviS^ ^\nrx^ ^^rj^ 
water goes down the pipe t\ie 'vaVve-^.^^X. ^ *^ ^bc^xs^^'o^sssss^ 
knocked away from the bottom ol Vive^ v^\R^^' fe^^^^^ 



J 



T^.f' 



M 



o g 




Figs. 309 and 310. 
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ventive of this, a short piece of pipe ia sometimea put in " 
below the valve-seat, as shown in Fig. 311, with slits in it 
to allow passage for the overflow water. 
A trap screw may be put on at t in case 
of chokage, 

In wash-basina, baths, &c., with rod- 

pipea, as in Figs. 303 and 308, when the 

basin is empty and whether the waate- 

^^^ I H^B valve is open or shut, a current of air 

^^^L If 11. often will be found passing down the 

^^^H \ j ' Ij pipe c, along £, and up through the grat- 

^^^F V *J i°g oi the basin, so that if pipes c and 

^^^ £ are dirty inside a slight smell may be 

Fig. 811. felt by a sensitive person at the basin. 

To stop this, especially if in a bedroom 

at night, iirst run off a gallon or two of clean water, then 

put the valve down, and leave a few inches of clean water 

in the basin all night. Of courae this would do no good 

against smell from the waste-pipe beyond the trap : the trap 

and pipe must do their duty as regards that. 

In Fig. 303 the safe-pipe G might have been much shorter 
than those shown by being connected to the safe under 
crane K, say, while its lower end instead of being soklered, - 
as shown, to the 3-in. pipe some distance above the surface 
of the water in the trap, might have been soldered into the 
side of the water-trap 3 in. or more below the top of the 
water, down, say, about " o." Doing so prevents air pass- 
ing up the pipe o while the basin is being emptied. It is use- 
ful to solder on a brass trap-acrew at the bottom of the 
trap o. Fig. 303. 
Fig. 311a shows trap designed by me to prevent 
passage of bad air through trap should 
the trap burst and let the water out. A 
is a ball (or it may be a half-ball, with 
guide-pin) of india-rubber or wood, &c., 
. resting upon the outlet end of the trap. 
The outgoing waste water pushes up this 
ball, but it falls back again when the water 
""■■: stops running. B is a trap-screw for access 

jr^ 3}j^ to the ball, C! ia another trap-screw for 
the trap, G indicates v6Tit\\a.tva^^\'^. 
. ™ *^« ^ext chapter we proceed to treat w^otv ca^imeltr 
'^aus and different ways ot fitting v^ irom t\vo ofcoxe. ■ 
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The earthenware wash-hand baains treated upon in Chapts _ 
XIX. were all circular, witli a simple rim at the top, but aa 
will be seen from the cabinet- stands we are now to a| 
of, while the hollow in 
the centre forming the 
bowl or water receptacle 
may be the same, the 
simple li in. rim is now 
transpoBed into a large 
square top, with soap and 
brush- holders, all together forming one piece of earthen- 
ware, aa per Fig. 312* 

In some cases the shape of the top of the cabinet- at and, 
in place of being square may be either angular or have 
i-ounded front, as shown by Pigs. 313 and 314. They are 
also made with back and sides as per Fig. 315. Having 
settled upon the shajie of and got his cabinet-stand, 




Fig. 312. 





b'ig, 3H. 



which we will snppose is a sqnare one, as shown in Fig. 
312, the plumber has next to get t\\ft -^wii^a. tVa^ ^^^^^ 

' Since tbh wB.a pubUahed, in 1.816 eSitVoiv. 'Cne *,«va <*■** "^"''^ 
bos oltea been of an oval form, aa aiuatw.\*A IwtOisst ««■. 
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which it is to rest. The atylo of this stool, however, 
depends upon the way in which it ia intended to finish the 
wood-work of the cabinet-stand. 

If, eg., the wood lining were intended to be put round 
the front and aides of stand, just as in Fig, 303, then the 
stool 

may have four legs, 
two at back and 
two at front, just 
aa in Fig. 303. We 
will, however, sup- 
pose that the stand 
is not to be lined 
^'^■'"■- in down to the 

ground, or close to it, all the way round, in which case the 
wooden stool which ia to support the cabinet-stand, as also 
the necessary cranes and pipes, &c., will only have two legs, 
one at each back comer, as per Fig. 316. 

In looking at Fig. 316 it will be at once seen that such a 





stool, with only two I 



i, could not stand of itself, and far 
less could it support such a wash- 
basin as that of Fig. 312; con- 
sequently, while the plumber k 
working at it, and before the stool i 
is fixed in its place, a temporary ] 
leg has to be put in at its front. 

When fitted up, the stool ia 
fixed in itsplace by means of the 
topbarv, Fig. 316, whichtopbar | 
is a piece of wood from about , 
. . 2 ft. 6 in. to about 3 ft. long, a 

^^^^ I the case may be, and 4 in. broad 

^^^H I and 1 in. thick. This top bar is 

^^^^P I checked into the back of the two 

^^^V I I back legs, as shown at w w. Fig. 

^^^f L' 316 — or rather as intended to be 

^^H Pig. 316. shown, for the engraving has the 

^^^^ bar V nailed against the back legs 

instead of checked into them— and firmly fixed by means of 
screws. The stool being set up in its place against the wall, 
this top bar v. Fig. 316, is then firmly fixed to another 
wooden bar of the same size which has been finnly fixed to 
tie wall, as per X, Fig. 317. M 
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ng. 317. 



The wall in F^, 317 being suppoaed to be either a brick 
or a Btone one covered with plaster, the wooden bar x is 
shown flush with plaster, the plaster being cut out to allow 

it to be 80. When, therefore, 

the bar X, Fig. 317, is firmly 

fixed, and the bar V firmly fixed 

to X, then a considerable weight 

may be quite safely placed on 

the seat of the stool, more es> 

pccially as this seat itself is 

supported by two iron brackets, 

as shown at Y, Fig. 316. The 

length of each arm of tnese iron 

brackets may be, say from 1 4 in. 

to 18 ill., one arm being firmly 

screwed to back leg of stool, and ' 

the other aim supporting a slip 

or bar of wood as long as the 

breath of the top of the stool extends outwards. 

This slip of wood may therefore bo about 2 ft. long by 

4 in. broad and J ia thick. Screws about li in. long, put 
in near Y, Fig. 316, will therefore fix iron bracket, wood 
slip, and seat of stool all 
together. Around the outer 
top edge of the stool wood 
doubling about 1 in. high 
and \i in. broad is placed 
for the lead safe. The 
height from fioor to the top 
of the back legs will, in 
this case, be about 2ft. 

5 in., the top of wooden leg 
being level with the top of 
cabinet-stand. 

In Bome cases, however, 
asinFigs.318and319, the 
height of the back legs 
will be above 3 ft., extend- 
ing up about 9 in. or so 
above the top of cabinet- 
stand. This extra height .^ 
is to suit a difference in the style of fitting up ^iijea «rA. 
handles, and in the arrangement oi \iift mssmRi w- taaSasi- 
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gany. Fig. 317 shows aection from back to front 
einiple style of fioishiug either tlie marblo or the mahogany 
at top, while the supply and waste for stand are regulated 
by three pull-up knobs, one of which, the waste, is shown 
atz, Fig. 317. 

In Fig. 318 another style is shown, the knobs resting 
the marble shelf which goes along at the back of the stand 
about 9 in. abovethetopof tliebasin, as shownat A, Fig. 318. 
In cases where there is a strong pressure of water on 
supply-pipe to basin this pressure may be regulated by 
putting on a good J-in. or J-in. gas stop-cock, asatB, Fig. 318. 
This prevents the incoming water from rushing up over 
basin and wetting 
all and sundry 
near it. If, how- 
ever, it is only the 
pressure on cold- 
water pipe that is 
extra strong, then 
the small cock 
should be put on 
the pipe coming 
from cold cock. 

Infittingupthe 
marble at Fig. 
318, the front 
piece at c should 
be 80 fitted as to 
come out eaaUy 
when wished 
without moving 
the top, so that 
the plumber may have easy access to arrange or repair his 
fittings. The neglect of this (which should be provided for 
as far as possible in all cases) is often the cause of unneces- 
sary expense and annoyance afterwards. 

Fig. 319 gives an idea of the large square cabinet-stand 

shown in Fig. 312, fitted up with hot and cold water, the 

cranes and waste-valve being worked by means of pull-out 

knobs and pulleys. In this case they are arranged from' 

/e/£ to right aa not, waste, and cold, the po,Tlvcw\Bs ■floxis^^ 

"_^OT," " WASTE," and "cold," being engravei, ot "■'^ 

"^«o marked, each on ita own appropriate Knob. 
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In other cases, if wished, the arrangoment may be hot, 
cold, and waste ; the rod-pipe in this latter case being put 
to the one side, and the cold, if off the main with an extra 
strong pressure, may have its knob made to turn round, being 
fixed on to the spindle of & ecrew-down stop-cock, in the 
place of pulling out like the other two. In order to get a 
proper hold of it, this cold knob may io this case bo also 
made larger than the other two, and, owing to its being in 
the centre, this extra size will be no objection. The outer 
rim of all such knobs for Bcrew-down cranes ought to be 
properly roughened or indented, so that a firm hold may 
be got of them. In place of a round knob, however, 
some prefer a four-prongod handle, as per Fig 349a, for the 
screw- down stop-cocks. 

In Fig. 319 we see three pieces of marble, D being the 
large square horizontal top piece, with large hole in its 
centre, which appears to rest on cabinet-stamj. R ie per- 
pendicular breast-piece which rests on D as shown, and to 
which the back-check lifters are attached, and through which 
the pulls work. A small piece of marble is also required at 
each end of E, being put on at right angles thereto. F is an 
oblong horizontal top-piece of marble, covering in space 
between E and the wail. This top-piece r should be readily 
movable at pleasure, so as to allow the plumber to get at 
fittings. The front piece E should also be movable when 
required. The plumber also on his part ought so to arrange 
hia cranes, &c., in position, or with couplings, as may be 
necessary, so that repairs may be easily made. 

If the expense be no objection, a ^in. stuffing stop-cock 
may be put on underneath the basin stand, i.e., between it 
and the floor, upon both the hot and cold supply-pipes, so 
th;tt the water could be easily turned 08" the basin ^ttingf^ 
when necessary without interfering with anything else. 
The bole in lever handle of said stuffing stop-cock should, 
in this case, be of an oblong square shape, and the top of 
pillar, which goes into it, made to fit, and of the same 
shai)e, 50 that the handle could only be put on the one way 
— viz., to stand across when shut. If these stuffing stop- 
cocks were put on as described, then the |-in. regulating 
stop-cock above referred to could be dispensed wvtt,M.*3!ia, 
stuffing fltop-cocka could sfttve Vi'Ott wt ^u^j'^-ta^** ^^mSs. itf- 
regulating cooks. , ^ 

min Fig. 319, G, H, and l, avc \\wj Cvv'&avew.^. v*-"^'^^ "^ 
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mahogany lining, while J is tlie wooden bar going along be- 
tween the two buck legs of the cabinet^stand stool, and which, 
being firmly fixed to the wall, prevents it from falling 
forward. 
Fig. 320 gives enlarged perspective view of one of the 
braas back-check lift- 
ers, knobs, and pul- 
leys, shown in Fig, 
319. IfthekoobK, 
Fig. 320, is brass, as 
well as the Hange L, 
then both may be 
well silver-plated, so 
as to correspond 
with the other furni- 
ture of the cabinet- 
stand. The end M 
^'S-^^°- ofpull, to which the 

chain is attached, is swivel-jointed, so aa not to twist the 
chain when the knob is turned round after being pulled 
out, to keep either a craiie running or the waute-valvo up, as 
the case may be. And to assist in keeping the back-check 
lifter itself from turning round, a small projection ought to 
be left on it when 
cast, as shown at 
N, Fig. 321. It is 
often a great nui- 
sance when this 
projection at N is 
, omitted. 

In Fig. 321 the 
distance from o to 
p is fully 1} in., 
while the distance 
from 





Fi^. 321. 
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3J in. In other cases, where there ia room and it is either 
desired or is necessary, the distance from O to P 

#and from o to Q may be made longer, as vnshed. 
In Fig. 321, K is the back tightoning-up or jam 
nut. Fig. 322 gives cross aectioual view of the 
J^. 322. pulley B, Fig. 321. 
. . As will be seen, this puWey \\aa a. iw^v ^w^e* 

to itaU tvundfor the chain or cord lo wotVva. K ncvj 
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good chaia is a Email size of the pat«ut copper chain, s; 
style as used for window- weights. Fig. 333 is section of a ■* 
cabinet-stand fitted up against a lath and standard partition. 
In this case the wash-hand basin- 
stool may be only a wooden shelf, 
no legs being needed, as the 
iron-brackets can be scTOwed up 
against the wooden standards, 
while the pipes may be placed in 
the space between the laths aiid 
stand aifls. 

Fig. 324 is an enlarged view of 



l^M 




the pull-up back-check lifters and 
knobs shown at z and A, 31T and 
318. The knobs may bo either 
of brass or china, or other mate- 
rial, according to taste. In Fig. _ 
32i, T T is the marble or maho- 
gany through which the pulls 
work. The lead siphon-traps for 
the foregoing cabiuet-Etuuds may be 2 in. in diameter, and 
no harm will be done to put 1^ in. brass cleansing screws 
into them. The general size of the waste-pipe is only 3 in. 
in diameter, but no harm, but good, would often result to ^^_ 

make it 2J in., especially where it goes some distance ^| 
horizontally.* 

■ This is more important wlien ae^CTai \iBAn* ?is(ijsis^ ™^t^ "^ 
main waste-pipe. When too BmaW a-ww*A-'^-9o ^» ^osfiA-v™*.'^'** 
■i^ter miffbt sometimes conve up tiie eala-'yi.^, ' 
diuaago. 
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In fitting on the marble top, the [lortiou at front, as at D, 
Fig. 319, should not be kept any bi-oader than is necessary 
for strength, as it is disagreeable for the parties using the 
wash-stand to have to lean forwai^J too far. In arranging 
his basin on the stool, the plumber ought therefore to see 
that at moat his stool only projects about ^ in. beyond the 
outer top edge of his basin or cabinet ^tand. 

In setting his cabinet- stands and basins the plumber 
generally uses putty, or a mixture of putty and white-lead, 
and to make the putty adhere, the bottom of the basin is 
well rubbed with a softened piece of tallow, or a tallow 
candle, or the bottom of the basin may be heated and then 
nibbed over with the tallow. We have thought tliat the 
omission of this use of the tallow was perhaps the reason 
why the oil from the putty sometimes appeared through 
the basin, especially when the bottom of the basin outside 
is unglazed. In setting the marble stucco 



In Fig. 316, where the stool is oblong 
or square on top, an iron bracket is placed 
under each end. When, however, the front 
of the top of the stool ia rounded off, then 
the two iron brackets may be connected 

iron rim, as per Fig. 325, the bettor to support the 

the top of the stool. 

326, 327, and 328 give plan, vertical cross section, 




perspective views of improved wash-basins of oval 
jn, * In this case the baain B, the table-top T T, the 
• As manufuctured by SlunkB k Co.,B»ii\ieBi,'SS. j 
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grating or drainer o, the waste or discharge-pipe D, with the 
Hoap and bnish-trays s draining into the basin, :u-c ;ill com- 
bined in one solid piece of porcelain. The cluaii H'ater enters 
the basin through the 
perforations at A A. H 
and are tho cross 
handles of the hot and 
cold screw-down cranes. 
K ia the knob or pull-up 
handle of the wiiste- 
valve^a hollow plun- 
ger — which also acta as 
the overflow. The han- 
dles, or exposed brass 
work of the cranes and 




Kff. 328. 



■alve are generally nickel-plated, 

to both look batter and be more easily kept clean. 

E, Fig, 327, is the brass coupling for attaching to the 

plumber's waste pipe. ■ 

Fig. 329 shows a lavatory, oval or D-ahaped wash-basio, 




supported on wrought-iron bronzed brackets, with brasB " 
water-trap T, and waste-pipe p, all exposed, when fitted up 
in position as shown. H and C indicate the hot and cold 
cranes, and w the waste-puU. Tho lavatory in this case is 
different from Fig. 320, in having a raised hail's. ^a&. 
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In Fig. 330 we have another modification. The basin in 
this case is oblong and rounded at the cornera. 

In Fig. 331 we have a. double wash-hond baain-stand or 
JavatoiT, with two oblong basins, each with hot and cold 
screw-down bib or draw-off cooks, and waste pull. In addi- 
tion there is a shampooing fitting, with hot and cold water, 
suitable for use at either basin. This is No. 263 of Shanks' 




designs. The slab on top of tho basins is understood 
be marble. The rest of the casing may be mahogany or 
other wood. Some arciiitects, &c., will prefer to make up 
their own designs. 

Fig. 332 shows a modification from Pig. 329. In this 
case the basin is fitted with a brass socket in the bottom, 
and an india-i'ubber plug and chain. 

Fig. 333, again, shows another modification aa regardft^ 

the water supply. In this case a screw-down cold-water bil 

crane being used in place of the stop-cocks in other drai 

ings. In this illustration the basin is shown as intended 

be fitted into a comer. Of course, instead of having onl 

one crane, it may be had for both hot and cold cranes if 

I'Mhed. 

Fig. 334 shows a waBh-baain fitteA u? it\ ^a.t^i "So, 

300 caBt-hon ornamental stand. T\\e ata,Tid a \a.\«.w\<ii «q& 

A«e(/ up with berelJed plate- glass m\vrox,V\\e\KwVMA*\^. 
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This (loBign is boUi artistic and sanitary. It is understood 
that the waste-pipe p does not join directly eitiier a drain 




1 



or solppo but d achates over or to a 1 sconne tng 
trap, as shown at F gs 410 an I 4 1 

Fig. 335 shows a "tip-iip " Iji&in E, m the act of being 



I 




emptied. It is aupportcil \)y kpA ^vrm^e, ' 
which pivots rest on the outeT «iA?,e ft^ ^'^ "^ 



socket 8 slips into the waste-pipe or trap. Water supply 
for the baain may be given by hot and colli bib-cranes. 
Fig. 336 illustrates a " folding " lavatory, in which t 




Fig, 334. 



baain is emptied hy turning it up, t\\e ■waate--wQ.\CT ? 
Uig into a receptacle, whicli may eitVex \jfc ■jottaJt^e. \n >« 
emptied by hand, or if fixed, may Wje a.waaWs-vV ^»«^ 
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it. As. in(licate{l by the crane, cold, or both hot and cold- 
water supply may be fitta! for the basin. 
Fig. 337 shows the lavutory abut up. 




Basins aro often fitted up with two near each other, : 
as per Fig. 338, with only one trap for tho two. la this | 





caa^ joining the waste-pipe A. into ttift-wMSftr-^-^ T'sC.^t, 
the water in the trap, is a miBlak.ft,aa '^^^'^■*^^^^^.^,!^^«5^ 
basin on A often sends the air ia vVa \Ja.^'wi-\«^«- ^^ ^ 
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the grating of the basin on B in an offensive manner, as indi 
cated by the arrow. 

Fig. 339 is an improvement on this, the pipe a being con- 
nected below the top of the water in the trap. 

Fig. 340 shows the same defect as in Fig. 338, only worse 
accentuated, owing to there being more basins. The proper 
plan to have done the work would have been as shown in 
Fig. 341, by putting in a separate trap for each basin. The 
shorter the length of waste-pipe on the house side of each 
trap the better. The safe-pipe should be joined below the 
surface of the water in the trap, as indicated at s. Fig. 341. 

Fig. 34lA is illustrative of George Smith's (Glasgow) 
school lavatory. 



CHAPTER XXI. 

Kitchen, Scullery, and Slop Sinks. 

KlTOHEN-SlNKS are made of various materials — BoraetimeaJ 
of wood, and often with wood lined with lead. InEteada 
of lead, sheet copper may be used in whole or in part for thea 
lining. In some places, again, iron is the material generallj^fl 
used, while in other cases slate, stoneware, enamelled fire-l 
clay and earthenware sinks are adopted; and so on. Thai 
brasBwork for the wooden sink may be the same as that I 
shown at Fig, 243 for the wooden bath, only in this case al 
size smaiier may sometimes serve. At FJg. 241, the bath la 
Bhown resting upon the floor ; the 1 
' sink in many cases will be raised up i 
upon a stool. 

Fig. 342 is perpendicular aection 
of wooden sink resting upon a 
wooden stool with four legs, one at 
each corner. In Fig. 342 the inside 
B of wooden sink is supposed to be 
" 2 ft. long, 1 ft 2 in. broad, and 8 in. 
deep, but it may be macle of any size, 
and a lead safe may either be put 
under it or not, as wished, or according to its site. All the 
siphon-trapa of kitchen-sinks should have braes trap-screws, 
as at V, Fig. 342. Another may also be put on, as at w, 
Fig. 342, or thereabout, for when grease is put down the 
sink it often sticks fast about there.* 




ii'ig. 3i2. 



* The watite-pipcd of kituhiMi-sinks ahonld disoharg'o 



Jecting SiYJBion 

neotion with siiikii, while » speciiJ grease- „ 

*wn SFesara. J. & M. Oraij^, Kilmarnock, i! wufceA, 
iJiZ ^^^' ^^^'^ 31-astta.ii.aaB ore gtveu liiowing ^ONf ^ ^'C'fi^'S 
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Fig. 343 gives a view of » womleii sink lined with les 
and with high back, through which the supply pipes comi 
and to which the unuies we at- 
tached, as sliown. The sheet- 
lead used may ho 10 lbs. or 13 
Ihs. per square foot for bottom, 
and 6 lbs. to 8 lbs. for ends and 
sides. "^ In llg. 343 the sink has 
li-in. or 2-iii. lead overflow-pipe, 
and 3-in. lead siphaii-trap, just as 
in Fig, 342. The brass overflow- 
grating and the socket for plug 
are, however, different. 

Fig. 344 gives view of a brass 
overflow grating 4f iu. by Ijf in., 
as used (or either a lead-lined sink 
or bath. Fig. 345 is section in 
sitii of a 3-in. brass socket and 
plug for either a wooden bath or 
sink lined with lea<l. By com- 
paring Fig. 344 with Fig. 244, and Fig. 345 with Fig. 34J 
the difference in the styla of the brasswork for a plftii 
wooden bath and one lined with lead will he at 

In Fig. 845 the brass plug w 
shown is sunk in centre ; for 
sinks many nae the plug raised 
in centre, with projection similar 
to that at X, Fig. 846 ; hut for 
my own part I approve of the 

Btyle shown in Fig. 845, as less apt to break the disheaj 
Fig. 846 is sectional view in sibt of a brass cleansing sere' 
' ihun-trap of kitchen-sink, as above referred to. Whi 
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the siphon-trap geta choked up, ^\imK«W!..\^'««««'^'^ 
md the stuff taken out. \V™- ^ Vto. ^"ias^sa^ -^k."^^^* 

* Bee [QotIlobQ^^e'L^'^• ^^^^^^| 
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are a good size for goueral use ; thoy ave made lai'ger, but j 

1 approve of the size stated, Iiecause the Lti^cr often get so . 
stiW that they will not turn, and the size j^ivea serves the ] 
purpose. 

Fig. 347 ia an iron sink, or " jawbox " as it Ja called in 
the weat of Scotland, with a scrow-down tube-orano. lo 
Glasgow, e.g., tliese are ia 
general use for the kit- 
chens in the lower and 
middle-class houses. They 
are generally placed at the 
window, which is the cauBS 
why a tube-crane is shown 
in Fig. 317, and the reason 
why the handle is inclined to one side in place of being on 
the top is to allow the shutter to close. Supposing the 
distance between the bottom of the shutter and the floor to 
bo 2 ft. 6 in., then the top of the sink will just bo kept about 

2 in. below the shutter ; this will make tiie sink a very 
proper hfiight and leave room for the joiner's wood. 

The rule for placing the emk at window is to keep the. 
inside line of the top edge 
of end next shutter on ft 
line with the daylight of 
the window frame. In sol- 
dering on his screw-down 
tube-crane, the plumber 
must see that it projects 
sufficiently into the sink 
to allow the handle to turn 
freely after the wood lin- 
ing has been put on. And 
to the joiner I may here 
say, that he may dispense 
with the use of nails for 
that portion of the up- 
right wooden lining 




I 



Fig. 347. 



mediately before the siphon-trap, as it often requires to 

come off; therefore IJ-in. brads or "sprigs" will do. 

JJi place of brads, some use screws here. Many local 

brasB-foundera make BCrew-down tube-cocVa.XiaV. ^-H-osd laada 

^ Guest and Chrimoa are in liirge i\eTna.u4 -, TOusftQ,'ieiA\;a. 

w-iife I formerly approved of their wovV m tio^mecV-wo. 



I 
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Fig. 348. 



other things, they must excuse me pointing out a fault in 

connection with chese, and it is simply this : that, although 

I have seen scores of them put on for some time back, in, I 

think, most cases the nut at the end of the barrel was too 

slack— turning round quite easily with the fingers — and, as 

a consequence, a few days after the crane 

would be put on, the tube would not 

stand up properly, while the water 

leaked at the key. A partial remedy for 

this was to squeeze the nut of every 

crane in the vice. The proper remedy, 

however, is for the makers either to 

reduce the size of the hole in their 

nuts, or else to leave the male screws 

larger — not merely thicker at the point as has been so often 

and so stupidly the case, but of the same thickness all the 

way up, so that the nuts referred to may fit tightly. 

Considerable improvement might also be made in 

regard to the stuffing-box, or in the material used for 

stuffing. 

Only two days ago one of the water company's officials 
made a complaint to me on this latter point I made an 
objection to Lambert's 
cranes that the bush and 
screw so often gave way ; 
he retaliated by condemn- 
ing Guest and Chrimes's 
cranes because the stuffing- 
box did not keep tight 
sufficiently long. Now, 
which of these well-known 
firms or their imitators will 
be the first to remove the 
objections above made 1 * 

The sizes commonly em- 
ployed of the iron sinks, or 
" jaw boxes," shown in Fig. 
347, are, for small houses, 21 in. long, 13i broad, and 8 in, 
deep, or 24 in. long by 14 in. broad, and 8 in. deep. For 
larger houses, iron sinks 27 in., 30 in., and 36 in., Iq\s%,^s.^ 

* Sir William Thomson— now "LoiA TLe\N\si--\stavv^\. ^"^^^^^^^a 
proved screw-down orane. It ir xnaacraiaoXxa^^ 'V*! ^^^ ^«ika»ssi» 
Engineering Company, Liimited, IAvotbooL 




Fig. 349. 
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used ; they am be hail, however, either smaller or larger i 
than these sizes, up to 6 ft. in length. J 

Fig. 348 shows liow tha woodeii stool which supportsfl 
both the iron aink and its lead siphon-trap is mode. As tha'fl 
bottom of these iron sinks ia slightly rounded, the two^ 
cross-bars of the Htool must be m&do slightly coiieave on tha ^ 
top to suit. Fi^. 3-49 ia longitudinal section, showing how J 
the iron sink, wooden stool, and siphon-traip J 
oomo together, itod how the siphon-trap ia 1 
supported by its top being simply beaten ' 
I out and turned over upon the wood as 
gHowd, the slip of the horn of the iron sink 
K 11 into the top of the lead siphon-trap being 

^^^B U made good with putty. In setting these 

^^^V Kg. 319a sinks, they should be kept a little lower at 
^^Ki the end next the outlet, so that all the water 

riin into the sink may flow freely away. 

In Fig. 347 only one crane is shown ; but if there bo hot 
water in the house, another tube-crane may be put on 
alongside the one shown. The one farthest off may have 
its handle right on the top ; and if that interferes with the 
closing of the shutter, the bottom of the shutter may be ( 
cut to suit If, however, the plumber is aware, when fitting < 
up his sink, that hot water ia to be put in, by keeping the j 
sink a little lower the shutter will not require to bo cut 

Fig. 349a is sketch of a four-pranged handle as often used 
on screw-dowu bib-cocks. 

Instead of the kitchen-sink discharging into a discon- 
necting siphon-trap, as into one of my No. 2 traps, it may 
discha'-gB into a Buchan's grease-trap, manufactured in fire- 
clay by Messrs. J. & M. Craig, of Kilmarnock, or in iron 
by Messrs. Walter Mactarlanc & Co., Saracen Foundry, 
Glasgow. 

Figs. 350 and 351 show different styles of fitting these | 
grease traps in position. In Fig. 350 the gi'ease trap is put 
in with its top ou a level with the gi^ound, as in private 
situations where persons do not walk over it. A is the inlet- 
end of the trap, C the outlet end, B is the oval grease com- 
partment where the grease lodges, and where it can be 
///ied out as neceasary. In some cases once a fortnight, in 
otbei^ once a mouth, or once iii tbree ■moTA'te. y. w a. Y^tt- 
sb/e lid over the grease chamber. A.\>o\(i e \&a.mwv^!^ 
JJd, sealed dowu with lime and Roruan ceiaoivt. '^'- "^ 
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lifted when wished to get at the outer cod of the trap. 
This is seldom neceasHiy, however j D affords ready access at | 




all times to the house end ol t\\e 'uca.'?i ■i"W^^\^ '' 
freah-nir inlet grating may be pVaceA. 'VV^^ Vtt^-<. ^' 



PI.TTMBIWO. 



ing at D goes up the waafco pipe M •md ont nt tlie iir pipe K» J 
p.* Figs. 350 and 351, in-linti^'i tl 1 I f tli inimr 




la Fig. 351 the grease trap is set aomt &ii'ta»WL ■\viw« 
tbe grount], and has a strong caaUron ^\a.\tt s.^X™. v- 
-'-' '»., set in strong iron frame over t\ie ^ce*^ Ocv^oiQw^-fc-, 



Kir C I lKW , aCTTTJ.BRT, AND BLOT SINKS, 



207 



D is an 8-in. iron grating in iron frame. The Bmall fire-clay 
or iron ocoeaa lid K is kept sealed down with lime and 
Roman cement on top. The lid B is loose. M is the waste 
pipe from the sink, K its air pipe, and L the lead siphon- 
trap with a brass tmp-screw in its hottom. p is supposed 
to he the hack wall of the house. Tliis trap is made in two 
sizes, atid is the best style of grease trap in the market. It 
has heen in use for years at Halmoral Castle, the Highland 




Pi)f . 352. 

residence of hor Majesty the Queen, and at many mansions, ' 
hotels, and private houses tlirougliout the kingdom. Further 
information may be had from the makers. 

Enamelled fire-clay sinks are now largely used. The 
white ones are the best. They are strong, about 2 in. 
thick, and clean-looking, and can he had in various styles. 



I 






If it IB not intended to line thera in with wood, the front 
partj or where exposed, may be enamelled as well aa the 
mside. Itmakesacle.an job to set them upon white enamelled 
bricks where they are exposed. F\^a. ^^1, ^W>, wA ^"^^ 
show three different styles ol ttvcae sviife., *» '"'**C!2^> 
Messrs. J. & M. Craig; the two \atte\ '«\'Oft V^^g^ ^^^ 
through which tlie hot and coVOi vjateT ctwi^* '^-"^'^ 



fixed, as indicated \>y tlie holes at A and b. It -wiW W.I 
observed that while Fig. 353 is only raised along the Itack, ■ 
Fig. 351 is raised both along back and on one end, &s if to. J 



I 




be set in a comer, Thoy may also ho had with both cnda J 
raised. 

Fig. 355 shows the mode of fixing the water c 
through the holes 4 and B, Fig 354. The nose crane B,M 
with long serened tad and flange f, has said screwed taHl 



I 




pushed through the hole, when the jam-nut N is screwed j 
up tightly with a lead or leather washer ; the coupling 1 
tail T being then attached by the coupling ring c. 

Tigs. 356 and 357 show two modes of attaching the lead 

waate-pipe to the brass waste-socket. In each ease the 

brass socket is soldered to the top of the lead pipe. In 

I'^jg-. 3B6 the overflow of the sink is by the lead mouth- h 

piece, M (with brass grating at c), and the IJ-in. lead over- J 

ffow-pipe o. In Fig. 357 Uie ovetfto-w \a \u \ka ■OKitYwwa H 

"''^r of the end of the sink. ^ 

^oe lead pipe, where it passes t,\lto\lg\lV^lfe^iottfi■m.a^.'Ooa 



KITCHEN, SCULLEHY, AND 6t.01' 



Biuk, is made tight with hemp ami ruttlead. Instead of 
the lead pipe, ii brass socket with a lonj; screwed tail and a 




jam-nut might be used for the bottom, and especially f( 
Fig. 356. 

Fig, 358 shows such a socket with a, jam-nut J, on it. 

rig 359 shows hriss socket with not only the jam nut, 
but also with ^ brass coupling ( 

Both for wash basins and ainks great annoyance often 




arises from the holes in the gtatmg, >«-\T^ifi>\Oci. V=ra *^^^\ 
Bouni bolar, oulv t in or le^a lu dia.-me.'wii: fc'asAl fe'^'^^^^^f'%^ 
up, henLB for h ish baama. it \a VtX«'c W \oi:-«^ ^V--^^^"^ 
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of the grating as per Fig. 360, witli only a metal cross inl 
bottom BO as to leavfl four holes, each nearly J in. wide ; ' 
then for the wastegrating of the Biriks, whicli may he 
about 2i in. or 3 in. in diamctor, form the holos in the 
spider-wob pattern, shown in Kg. 361. 

Slop-ainks may be formed of either enamelled fireclay, 
enamelled iron, or tinned sheet copper.* They are better 
to be made with the back and two sides from 4 in. to 9 in. 
higher than the front, and the corners, especially near the 
bottom, rounded. Where cheapness is the desideratum, a 
wash-down closet may answer the purpose very well when 
fitted with a lead tray round its top. In many cases closets 
have been fitted up to serve as closet, urinal, and 3loi>basin, 
the seat being hinged to lift. In large establishments and 
hotels, &c., alop-sinka independent of the closets are 




Fig. 303. 

slop-sink. It may be supplied fiom a regulating or wastft- 
not cistern overhead. Another style of fitting it up is in 
conjunction with a wash-iip sink, as per Fig. 363, in which 
case the slop-sink is flushed by filling the wash-up sink with 

• Bbeot copper is often used for the bottom of kitchtiU-BuikB, where 

Iho sidca and eada ore of lead, egpccially vtiero tliDro is tot water 

mpplf. The copper usedmny bo from 1 to fi \\)b. v« w^viiaofei*.. li 

tbp ai'dea and eada are also of copper, tluaittbmi.tl\\>».T«t wipaso^nA 

^°«r do for these. JM 
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ilopei 

As this wash-up sink and the Hlop-sink are intended for the 
bedroom utensils used for slops, it is safer to draw clean 
water for the bedroom camtea from the pantry sink. Con- 
scientious and sensible cleanliuGss is a great desideratum in 
the servants in this relation. Frequent washing of the 
hands with soap and water is to be encouraged for the 
safety not only of others but of themselves. 

This chapter was re-written after the fourth Annual 
Congress of the Delegates of tho Scottish Plumbers' Eegis- 
tration Movement was held in Aberdeen, at the beginning 
of September, 1893. On the afternoon of the second day 
a visit was made to Sir William Cunliffe Brooks's house, at 
Glen Tana, near Aboyne. Sir William showed the dele- 
gates the various sanitary arrangements about his premises, 
including his system for the disposal of the sewage ou the 

Afterwards, in a letter to tho author, he remarked tluit 
his mind had been much exercised as to the best material 
to use for water-pipes. He objected to the too general use 
of lead on account of the danger,' and did not approve of 
galvanized iron pipes for water supply. I suggested the 
use of copper pipes, tinned both inside and out — the edges 
of the pipes being also tinned as well as the inside of the 
brass couplings. 

Tinned copper pipes {solid drasvn ones are the best) are 
largely used for hot-watei' supply pipes in houses, why not 
also use them for the cold supply 1 They are much more 
expensive than lead ; but what does that signify to those 
wlio can alTord the extra price ? Gold-cased watches are 
preferred by many to silver merely for appearance sake, 

-although the works in botii cases may bo alike. It would 
be often mora beneficial to the health, however, if people 
used tinned copper for their water-supply pipes iu place 

-of lead. 

Eveu with those pipes and the water supply off the main ^_ 

-du'ect, it IS bettor to run otf the water lying all night in the ^H 

.pipe between the crane and the main before drinkiug, ^^ 

• Ha mentloiiGd an instancoof a geatlHDian killfli'b^\iraJi.-^^iwBi\t.^- 

He had a pump with a woodou tail \ii^i ^mi- "Slus ^"^ \eiai's, ■3q™\ 

■gomeono added a piceo of lead pipe toU^V^dbsCoVj ■'"»»>5"«^^!^^^ 

thejiinaU.m~and tho gentleman >wtta^taleia.\»^ V»a--90™**'^^'^^^ 

•thoagbt uo lead was iienr tliDwab:r, ^^H 
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Tinned sheet-copper might also be used for cistenw.! 
Those who could ikfibrd it might use sheet hlock tin. "Tin- 
plated sheet lead" has been used for cisterns, ajid " lead' 
encased block-tin pipes " for water pipes. This pipe ia not 
merely washed or coated with tiUj but ia a compound pipe — 
a tin pipe enclosed within a lead one. Pure block-tin pipe 
same as for gas, are used for spirits, i.e. whisky, &c. 

In the foregoing remarks I have supposed that ever. 
particular house has a private or internal water-supply foi 
itself. In many cases, however, i 
ber of small houses will only have one I 
water-supply between them, say, a well J 
set up in a back court. In order to prs*« 
vent undue waste of the water, it has beeon 
found necessary to so construct this we^i 
as that it shall only run so long as thefl 
hand is held to it. If a common screw-r 
down bib-crane be employed, it is nothingj 
unusual for it to be left running for hourB« 
at a stretch ; consequently, such a well ' 
as Kennedy's self-closing well has been 
)ne style is that with the round iron case, 
about 9 iu. in diameter and about 3 in. deep, with a round 
handle projecting through its face, as per Fig. 364 ; a 
weighted lever attached to the spindle inside causes the 
crane to shut whenever the hand is removed. More orna- 
mental atjlea may be had. 




CHAPTEE XXII. 

WASHI^fG-H0USE8. 

When Achilles was dipped by his mother in the river 
Styx to make him immortal, she omitted to submerge the 
heel she held him by, which omission, as the legend goes, 
cost him his life, he being shot in the heel by an arrow. In 
like manner, in many houses which are supposed to have 
been put into agood sanitary condition, some vulnerable part 
has not been properly protected ; and this part is often the 
waah-Jiouae. It may be that an old-fashioned iron bell-trap 
has been left in the floor to carry off the surface water, 
which bell-trap may often be unsealed either by evaporation 
or by iiaving its loose cover removed. The efl'ect of this 
will be all the worse it the wash-house drain ia not discon- 
nected by an intercepting trap from direct aerial communi- 
cation with the main drain. Or 
it may he that something is 
wrong in connection with the 
waste-pipe of the tubs. See that 
nothing is wrong. 

In the gond old days the wash- 
house had often the appearance 
of a dilapidated charnel-house; 
now-a-days itia a pleasure to one 
with sanitary tast«B to visit a 
well fitted-up and tidily- kept Fig. 

wash-house. It may have a grano- 
lithic floor, with anti-bell-trap, as per Fig. 365, to carry off ' 
the surfaee-water, white enamelled tllea ^ i\.. («. w^ \iij '^^ 
walh, enamelled fire-clay waBh.-t\!L'ba, mn^ w\^\fc\ "^-^"^^""^ 
enamelled bricks or upon spec\a\ eiaam^aft- *'^^^^ \^^^ 
J& 366, each tub having totb. %^^«S^^^""* ,^ 
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Then the hoilsr may be copper, with liinged lid and steftm- 
pipe, while the wash-house itself is also ventilated at its roof. 
Wooden foot-boards are also provided for the per&ons 




Older to keep^ 



Pig. 388. 

Btanding upon when washing at the tubs, ii 
their feet dry and warm, 

Perhaps the fii'st substantial improvement upon the old 

round, wooden, portable tub was the square or oblong 

wooden tubs, made of li-in. or 2-in. thick wood, Bet up 

Upon a strong wood frame, and fitted with brass plug and 

socket in bottom for emptying, as per Fig. 367. At first 

these might he filled either by hand ivith a. 

bucket, or, as I have seen, with a [jortablo 

gutter ; but loss of time and inconvenience 

soon caused the water-supply to be attached 

to each tub. Either one cold-water crane 

only to each tub or in other cases both hot 

and cold cranes. 

Id many cases this hot crane had its 

water supply from the wash-house l)oilor, 

and therefore could only snpply yarm 

water when said boiler had a fiie below it 

and warm water in it. This proving an 

objection in many cases, thoso houses which had a good and 

suitable bot-wator snpply bad the hot-water supply for the 

fFash-tabs ttlao taken off the Mtcben ViWei; vi^ef.,!* tWt 

^ot water could be got at the waa\iAio\iRB \wV ifA. * 

^ometit'g notice. Evolution has, thcrnlute, wXav, \J>'\'iwi. ^ 




Fig. 307. 
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part for the better in wash liouaoB as well as in other eaiihlyfl 
spheres. J 

Fig, 368 is vertical cross sectional drawing of a wash- I 
house with draw- 
off water-crane c 
for filling pails or 
portable tubs ; W 
indicates the posi- 
tion of the fixed 
tuba ; '^ IB the 4 
in. aiphon t^^p, 
with surface grat 
ing for carrying 
off the water spilt 
ou floor , T IS a 4 
in. No 2 Eucbin 
disconnectingtrap 
locking off the 
wash-houM diiin 
and waste pipes 
from the nun 



dra 
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■ larger Bu 
chan'a induced 
current ethaust 
ventilator, with 

12-in. dumeter or larger pipe p leading up 
ventilating and carrying o IT the 
steam and vapour from the wash 
house 

Fig 368a shows the waste water 
from the tuba dischai^mg above 
ground through the waste pipewabove 
the grating of the t m firechy siphon- 
trap s. The Eiphon-trap i? in this caso 
serves to carry off the water from the : 
tubs, and also what h spilt or thrown : 
upon the floor. The waata water 
passing through the trap s discharges 
into the 4-in. Biiclian No. 2 trap x, 
which trap T locks off the waah-Vouse i^^oTtv ^^ tivww •i.-s^Nw- 



CHAPTER XXin. 

Urinals. 

Urinals are of various atyles^high-backed and low-backed, ' 
round -backed, flat-backed, and cornered. They may hare 
either short or long projecting lip tn front. These are 
generally made of earthenware. Then there are public 
urinala, sometimoa made of iron and painted, or partly 
painted and partly enamelled. Or earthenware may be 
used for the urinala proper, with enamelled tiles for the 
walls. Or slate or marble Rlabs may be used. Urinals are 
not BO much used now in private houses and offices as for- 
merly, on account of the disagreeable smell often arising 
from them, and because their 
use has in many caaea been ren- • 
dered unnecessary where water- 
closets with hinged seats, as 
shown in Figs, 210 and '234, are 
fitted in. 

Fig. 369 is vertical section of 
n. high-backed cradle urinal with 
a h-in. screw-down atoimock at 
V, and a 2-in. lead siphon-trap 
with bi-ass tap-screw at Z. In 
addition to the foregoing exposed 
crane, another crane is often put 
on underneath the woodwork, 
_,. „,„ somewhere where the plumber 

f,g. 3.,11, F.g. 370. ^^ g^^ ^^g^ ^ jj. jjjf^ i^ttgr 

crvne is Hilended to serve as a regulating crane to prevent 

too much water ninning into the urinaV a.t once and over- 

fiowing it. Fig. 370 is a sectioiv ol a. ftwiO^ &'is.'v\.*fi«.%i. 

tm'nal in situ. When the wooden \vV k\a\\^'ifti \\.V'^4 ^ 
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ford which opens a crane and causes the water to run all 



■ 

i 





Fig. 371. Fi^ 372 

the time lid is up. The lid may be held up with a spring- 




catcb during use. Another sly\6\sV« ■^■a^«' ''■•^"^■^^^'^ 



ihe floor immediately before the urinal, which cau 
water to run bo long as any party is in the position to u 
the urinal. Or a siphon regulating cistom may he used. 

The shorter the distance between the top of the watei 
on the bouse aide of the siphon-trap and the urinal baBia 
the better. It is best thereforo when the water trap i' 
right below the outlet of the basin. The grating in th 
bottom of the urinal is often made loose so that it can b 
easi]^ lifted out and the pipe below it bmshed and cleansed 




Fig. 37*. 

Fig. 371 is a sketch of a flatrbackcd earthenware urinal ^ 
with projecting lip. This style islai-gely used in hotels and i 
at railway stations, &c. 

Fig. 372 shows vcrtiical section from back tio front of an 
Armstrong's urinal in the act of being flushed. Siphonio J 
action seta in when the water goes down the waste-pipe P, J 
so that the water in the basin is sucked out at each fliiali J 
except a little left in the bottom sufficient to form a 
lock . 
H|^. 3T3 IB a iiri'nal range with three ttrinala or divisionB:! 




Fig. 375. 



fitteil up with an earthenware unnal 
eacli division. The water 
supply ia shown as coming 
from a ciateni overhead, 
which may bo fitted with 
apparatus to flush the 
unnala at intervals auto- 
matically. The waate-pipe 
front each urinal, in this 
case, is only about 2 ft. 
long, and discb;irges the 
water iipon a gi-ooved 
channel or gutter fonncd 
in enamelled fire-clay. 
The back of the range 
and the diiieiona may ho 
made ol either sJate orpoliali 



ith projecting lip in 




pipes from the cistern to the iinnals are supposed to be o 
^ copper. 
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■Vertical Section on line A 

. a range with the earthenware urinal 
basins omitted. The flush- 
ing 18 from the cistern 
overhead, the hoi'izontal 
copper-pipe havingannm- 
bor of small holes per- 
forated or bored in it for 
water jets. The slate or 
, marble divisiona stand 
out below the copper tube 
about 3 ins. from the 
l«ick. The waste water ■ 
flows along the gutter 
into a 4-in. siphon- 
trap. 

Fig. 375 shows a 
Shanks urinal range with 
the backs made of an- 
gular blocks of white en- 
amelled fire-clay, and the 
divisions and upper fit- 
tings made of cast-iron. 
Each <livision has a Giat«m 
for itself. The illustra- 
tion \a ^lifiu at the mo- 

which the waste wateT is sVo's-a - 



fig-. ST9.^Plan below Pavement. 



a \'iA&ivie&. 
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w flow off into the 4-iii. fire-clay siphon-trap set under- 
ground. 

Instead of being fitted up against a wall, the urinals 
may be erected in the centre of a space as per ground plan 
Fig. 377, here shown of a urinal with six divisions in it, 
T T is a basin or water-trough set up about 2 ft. 3 in. 
above the ground, and kept full of water to a certain level, 
clean water coming and pushing away the foul continually. 

The advance of civil&ation still calling for further im- 
provements, we have of late years not only public urinals 
but also in combination with them water-closets fitted up, 
and placed underground* so as not to form eyesores where 
they are placed. Figs. 378 and 379 give vertical section 
and plan of one of these. Selfishness or modesty — whether 
false or not — has tended hitherto to prevent the same con- 
sideration being given to the wants of the gentler sex as 
has been awarded to the stronger half of humanity, but the 
claims of nature for justice all round are now commanding 
attention. Walter Macfarlane & Co., Glasgow, and Shanks 
& Co., Barrhead, have been among the pioneers in this 
connection. 

* Sometimes in the street with stair down as shown on right-hand 
«ide of Fig. 378 and at end of Fig. 379. 




As showing how the water-supply to the various houses " 
in a. city is taken off from the water companies' iron main 
pipes, I muy now point to Fig. 380, which shows the style 
and mode of attachment of the |-in. underground stop-cock 
and screwed ferrule, both brass, as allowed to he used hy 
the Glasgow Water Conimiasioners for connection to their 
water-pipes. 

The distance between the stop-cock and the ferrule is 

about 2 ft. The 

\j stop-eo(!k must not 

— ^ _ - be rfveted, but 

t_ L^— --— '^-^---— Ti ^*^^ tightly -fit- 

■ ^ Z^^^m^ ting nut and 

washer. 

In order to get 
^B Fijf 380 access to the stop- 

cock when neces- 
sary, it must be surmounted by a proper stop-cock case, with 
lid, which caae is set upon bricks. The depth of the stop- 
cock under the surface of the street may be from 1 ft. 9 in. 
to 2 ft. When deeper it is often muiecessarily difficult tij'- 
get at. For haudiness, an extra stop-cock is often put ii 
on the pavement, or some other suitable place. As t' 
body of the stop-cock in street is generally concealed froiaj 
view, it ought to bo a rule that all underground stop-coofaJ 
such as in Fig. 380, should be put in straight across thra 
street. This enables the plumber to properly turn off a 
on the water with ease, and so save time. 
At Glasgow, which is celebrated for its first-clasa wate 
supply, from the bosom of the fat-iojiied Loch Katrine, thi 
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above ths^^| 
i.iut. "117 ft ^^* 



height of the water in reservoir at Mugdock 
nieaa level of the water in the harbour is abuut 317 ft 
The whole of this great pressure, however, is not allowed 
to be wasted by being lot on to the lower parts of the city, 
tor by a system of check-valves the pressure about Argyle 
Street, e.g., stands at about 45 lbs., or about 100 ft through- 
out the day, aud at night it may rise up to about double 
that. The full pressure is, therefore, kept for the higher 
portions of the city, where it is required. The woight of 
the lead Bervice-pipea off the prcBsure, as regulated by the, 
Glasgow Water Oommiasionors, is as follows (aa per A.D. 
1893 Bye-Laws) :— 



. diam. iutermilly, T lb. per linoal yard. 

. do. do. II lb. du. do. 

. do. du. 16 lb. du. do. 

. do. do. '2-ii lb. do. do. 

. du. do. 30 lb. du. du. 



I 



I think these weights, as epecilied for the different sizes^i 
very good, a.nd when put in so a. firet-class job ia made> 
For London I see the weights for the same sines are rather 
less— viz., i-in., 6 lbs. ; i-in., 9 lb. ; l-in., 12 lb. ; and U-in. 
16 lb. po^^ard. I expect, however, that the London pres- 
sure will nktherefore be so strong as that of Glasgow. If 
not so strong, then pipes when put in of these weights will 
make a very good job, i.e. when the pipe is property made 
— viz., of the same thickness all round. The practice now 
of putting on screw-down cranes saves the pipes greatly 
by preventing concussion when being shut. Although, aa ^^1 
stated above, |-in. ground stop-cocks are allowed off ths^^^f 
Water Company's main pipe in street, for sizes at or abova-^^| 
2 in., slide-valve sluices must bo used. ^^1 

As partly related on the granite tablet built into the 
pediment erected over the entrance to the Loch Katrine 
aqueduct, the Loch Katrine Water Works were designed 
in 1853 and 1854, Robert Stewart being then Lord Provost 
The Act of Parliament was got with the aid of Lord 
Palmerston in 1855, and the works commenced in the 
spring of 1856, Mr, Andrew Orr being then Lord Provost. 
An opening ceremony took place near the top of Loch Chon 
on the 20th May, 186G, and on the 14th October, 1859, the 
water was first admitted into the aqueduct, her Majesty 
Qneen Victoria personally turning the sluice. The water ^^ 
was introduced into Glasgow on ^5t\i "OBCftMiiKK, 'asi.^\sv^H 
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March, 1860, the supply was geoeral throughout the city^ 
Iq token of their appreciation of the geuius and skill ol 
their engineer, the Town Council and a number of the most 
influential citizens entertained Mr, J. F. Batoman to a 
banquet on the 23rd October, 1860. 

The coat of the works than amounted to upwards of 
£900,000, the distance traversed being fully thirty-four 
miles.* The work was completed in less than four years. 
As Mr. James M. Gale, the present engineer to the G-lasgow 
Water Commissi on era, observed, it is a work which will 
bear comparison with the moat extensive aqueducts in tho 
world, not excluding those of ancient liome ; and it ia one 
of which any city may well be proud. 

An interesting paper on the Loch Katrine works was read 
by Mr. Gale, before tho Institution of Mechanical Engineers, 
io A.D. ]36i, from which some interesting information may 
be culled. 

The drainage area to Loch Katrine Water Works amounts 
to 15,800 acres or about 72 square miles, and includes 
Lochs Katrine, Achray, Vennacher and Drunkie. Storage 
ca^ciby ia 910,000,000 cubic feet. 

The drainage area to Looh Katrine alone is 23,800 acres, 
and area of Loch itself in summer 3,000 acres. The district 
ia rugged and mountainous, and rainfall very heavy; in 
some years about 100 inches in certain parta down to 60 
inches elsewhere in tho lower and more open country. 

The works of tho Loch have been arranged to secure a 
supply to Glasgow of 60,000,000 gallons of pure water per 
day, independent of providing compensation to the river 
Tcith. The supply for the city is from Loch Katrine. 
The compensation water comes from Lochs Vennacher and 
Drunkie. This compensation was fixed to be 40,500,000 
gallons of water per day. 

The length of the aqueduct from Loch Katrine to the 
Mugdock service reservoir is 25j miles, and from the 
reservoir to Glasgow about 8 miles more. The built and 
tunnelled part of the aqueduct is 22 miles long ; it is 8 ft. 
high by 8 ft. broad with a fall of 10 in. per mile, or 1 

* In addition tu tliu tlitiu cost of the works, per ic, thurD Lad to ba 

tjiJcea into uoooaat j£674,000i being buiob auiLaidlf payable to proprie- 

iora ia the two previous water oomnaaiea, oagiUiiiBei afc \ ^ct wmt, 

if die present docudo (18Bi-95), owing to flvo Tsioioa»i ni "Ona vi^fiMr 

iiaa, tho workaare being extended. J^H 
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in 6336. The valleys of the Duchray, the Endrick, and the ' 
Blane make a length of 3} milea, whioli have cast-iroii 
siphon-pipes 48 in. diameter, with a mean fall of 1 in 
1,000. These pipes deliver fully 20,000,000 gitllona per 
day. Provision was left at the bridges, &c., for laying two 
additional pipes when such was demanded by the Glasgow 
consumption. 

The first work on the lino of tho aqueduct from Loch 
Katrine was a tunnel fully 1^ mile long. The rock was a 
hard mica slate. In some parts the work, although carried 
on night and day, only proceeded at about 3 lineal yards 
in a month. The portion of the contract for 7J miles from 
the loch cost £23,000 per mile, £10,540 being spent on 
gunpowder. 

The minor ravines are crossed by aqueducts of iron. 

At some of the shorter bridges the aqueduct ia covered 
over with light cast-iron beams and concrete arches, while 
some of the longer ones are covered over with planking at 
the ends to prevent the aqueduct being choked by drifti:)g 
snow. Grooves are left in the raaaomy to receive stop- 
planks, and discharge sluices put in for repairs. OverflowaJ 
exist at a number of the bridges to dischai^e the watered 
if it should be necessitry to stop tho flow suddenly at any T 
point. Where the ground was cut open the surface was 
restore<l after the aqueduct was built. 

To the iron flanged pipes where exposed injury resulted 
from expansion and contraction, but a covering of felt, 
about I in. thick, protected from the weather by tarpaulin J 
covers laced tightly, obviated this. ■l 

The water from Loch Katrine is drawn off at about J 
2} miles from its top on the side nearest Glasgow. It is 1 
first admitted into a basin 66 ft. long by 40 ft. wide, 
through throe cast-iron sluices, each 4 ft. square. Across 
the width of tho basin is stretched a lino of strainers, to 
keep fish, &c., from passing from the loch into tho 
aqueduct 

Mugdock Service Reservoir has a water surface of 60 
acres, and is 50 ft, deep. The top level of tho water in it is 
312 ft. above sea-level. The reservoir contains 648,000,000 
gallons when full. This in 1603 was ec^iial to «.«i.iss.V^ ^<st 
39 days. In 1875, to a aunipVy Ioy \1 iwj?.", asiWs. ^■^«■^ 
1893, to a supply for 12 daya. On 3^Bie ^^'^'^^'*''^' TSo. 
several weeks' drought, there -was e,\,=ii. vca.\>'»^'^^^ ''^ 
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Katrine 74 daja* supply, ifidependont of contents of the 
service reservoir. On June 22nd heavy rain began to fall 
and continued for some days, relieving the minds of those 
who began to fear shortness of supply. 

While in November, 1863, the average quantity of water 
sent in to Glasgow from Loch Katrine was about 17,000,000 
gallons a day, the quantity consumed for domestic and 
other uses, indei»endent of that supplied by meter, being 
then 39 gallons a head, the quantity sent in in 1892 was 
43,000,000 per day, or 33 gallons per head for domestic 
use. Then, while the average daily quantity sent in during 
July, August, and September, 1876, was 31,300,000, or 52 
gallons a head wer M, but deducting 7 gallons for meter 
supply and 7 gallons for other trade purposes, there was left 
38 gallons a head per day for domestic use, the amount sent 
in in July, August, and September, 1892, was 44,000,000, 
or 50 gallons per head, but deducting 17 gallons for meter 
and trade purposes, we have left 33 gallons per head per day 
for domestic use. During the drought in the middle of 
June, 1893, the daily average consumption of one week was 
fully 47,000,000 gallons per day. On one of the days it 
rose to 50,760,000 gallons for the whole city. 

For some years after Glasgow got the Loch Katrine sup- 
ply, a considerable amount of the water coming into the 
city ran to waste owing to defective fittings. While this 
waste might be good for the sewers in the lower part of the 
city, its tendency was to reduce the pressure in some of the 
higher parts, hence the necessity for insisting on improved 
fittings, waste-preventing valves for water-closets and uri- 
nals, and a body of inspector to regularly examine the 
condition of the water-littings in houses and other build- 
ings, BO as to check this waste. Further, although Glas- 
gow in 1870 might have afforded to use its water-supply 
lavishly, the great increase of the population since then has 
necessitated the curtailment of all waste. 

In 1863 the annual revenue was £90,000, with a domestic 
rate of Is. 4d, per pound of rental. In 1887 revenue 
amounted to £161,000, with the rate reduced to 7d. per 
jjound of house rental, with a public rate of Id, per pound 
upon all property within the city. In 1892 tie revemic 
was £170,000, the domestic T0,t6 viWVm "Jtii ifKa;\cvi{».\ 

_boa nd&ry being 6d. per pound, and \wi^Qiii \\va ■om.TO.'a.vfX 

^bndarj^ lOd. per pound. 
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In the foregoing remarta no mention ia made of the Gor- 
bak Water- Works, which wero executed for the supply of 
the population on the south aide of the river. These works 
are comparatively small, yielding only about 5,000,000 
gallons per day. Thia is included in the abrvo 1892 con 
sumption. 

To return to the Loch Katrine worka, the water in enter- 
ing the reservoir flows over four cast-iron gauge plates, each 
10 ft. long, brought to a thin edge, so tliat the water pass- 
ing may be gauged regularly. 

There is a straining- well in which the water passes 
through copper wire-cloth of 40 meshes to the inch. Thia 
catches floating atraws and other matter. Provision is made 
to clean the strainers. Filtration is not needed. 

Two lines of cast-iron pipes, 42 in. diameter, are laid in 
the tunnel leading off from the straining- well. These would 
deliver 50,000,000 of gallons per day, but on emerging from 
the tunnel, which is 440 yarda long, they are diminished to 
36 in. diameter, provision being made for additional pipes 
when needed. At the point where the pipes are reduced to 
36 in. diameter, a Belf-acting throttlo-valve ia fixed on each 
pipe to shut off water in case of burst or other accident, 
causing the velocity of the water to be increased beyond 
what the valve is adjusted for. These valves were suggested 
by Sir William G. Armstrong, and were first used in the 
Manchester Water Works. 

At intervals, along the line of the maina to Glasgow, and 
at several points in the city, stop-valves are fixed in the 
large pipes. To allow the valve to be easily closed or 
opened, the slide ia divided into two compartments, one 
much smaller than the other. The smaller one is first 
opened, and the passage of the water through it redueca 
the pressure on the larger valve bo much, as to allow it to 
be easily opened, and by one man.* 

In the case of the valves on the 36-in. pipes, instead of 
the water passage in the 36-in. valve being about 7 sq. ft., 
(or equal to the full bore or area of the pipe), it ia only 4j 
sq. ft. The smaller slide having an area of 1 sq. ft., and 
the larger slide an area of 31 sq. ft. 

The concussion caused in large pipes by sudde.vl'^ *Ass«&'j^ 

' It reqaiiea great power tffl open or tAvnt n. -^vtrj ^Kt1i^ *b^--^'»] 
under oonfidenthle presstire. A cohrmn rA ■v^.'oa lA VI'* '^-"^^jj 
mjuare in. baa a prejwiirB of 46 tons on a tCl\lo--«nX''e '^'^ ■™'*- ^ 
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the Btop-\a]ve3 hiB to lie gnnled against. This is partJjJ 
(lone by th construct ui of the valve itself ; but moniM 
turn valves ire also fi\el on the pipes near the large ataji 
valves, a i be! i d the self icting throttle- valvea. 




valves arc placed at the summits, and sconr-eocks at t 
bottom of hollows on the mains. 
TJje scoarin<^ and stop-valves, under 17 in. diameter, were 
tfjo oniiaary slide-valvea with i\ou\Ao \ivasa ViKwva,s. 
The Ofilinary fire-cocka in Glasgow, nv \fe(i'^, -sstw A 
ora.'is, upon the principle oi tbe commo-ft gtdiMiiwOe., njK'vSb. 



GLASGOW LOCH KATRINE WATER-SUPPLY. 



229 



the water admitted to the inside of the hollow plug. In 
addition to these, there were also a number of Bateman and 
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Moore's iJre-cocks, serving aa c\eaTi««i%-^<^^^ ^»^^ ^^^"^^ 
The water-meters used are TLemie^^'^ i^'^jKft^^*- ^^ 
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to 1348 such water-meaaurers were unknown, but the Gorbab 
Water Company's 1848 competitiou brought out several. 

The two diagrams. Figs. 3S I and 382, show the course 
line of tho water conduit from Loch Katrine to Glasgow, 
The general public in Glasgow have no idea of tiie many 
downs and upa tho water they drink has had before it 
reaches them. Very few plumbers, even as yet, liave any 
definite knowledge of tho subject, so it is hoped the infor- 
mation here given will be both interesting and useful.* 

For some time back additional works have been going on 
to increase the amount of water deliverable to Glasgow 
from Loch Katrine. These involve a new aqueduct from 
Loch Katrine to a new service reservoir at Craigmaddia. 
This new aqueduct is about 23\ miles long. It will be able 
to supply 70,000,000 gallons of water per day, which added 
to that from tho present aqueduct of 40,000,000 gallons per 
day, will bring up the total supply to tho service reservoirs 
to 110,000,000 gaUons per day, of which 100,000,000 will 
be available for the city. 

The new reservoir at CraigmaddJe has a water service of 
86} acrea, and will contain 700,000,000 gaUons of water — , 
eqiial to a supply to the city at the rate of 40,000,000 gal- 
lons per day for 17^ days, in addition to the 12i days' 
anpply the present Mngdock reservoir contains. 

The inlet and outlet works are to be so arranged that 
eitlior or both resen'oirs may bo used to supply the city. 

Two 3G-in. pipes arc being laid from the Craigmaddia 
reservoir. Eventually, when needed, there will be four. 
These works will cost about £1,200,000 sterling. 

There are four 36-in. pipes from the Mugdock reservoir' 
at present. One goes towards Partick, another comes to- 
Glasgow by the Great Western lload, and one by the neW 
City Road. There is a junction valve in connection wiUi, 
these two at St. George's Road. The other pipe comes in. 
by the Garscube Eoad. 

Glasoow WATER-WoRKa ACCOUNTS.— The accounts of" 
Q lasgow Corporation Water- Works show that the revenue' 
for the year 1893-94 amounted to £177,950 18s. 3d.— an 
increase on the previous year of £6,033 4b. 9d. For tha 

• Various Hfsfems of jointing Ihe largo ca.tA,-u<ni ™e». ^stc ta^ei, , 
Ateratfpigot and socket joiuta Btufled-wilSi 311.^11 anS.i\\a-wi!&i.\»^ 
were used. Then for the last 20 yeaw tumei aiui- "tei^ -iwaAB-airt 
"«^. ICoecatly mild steel collar jointalia-vGtefcTimAiBB. ^ 



1 



GLASGOW LOCH KATRINB WATBR-SUPPLT. 231 

same peiiod the expenditure was <£1 35,061 14s. 8d. — a de 
crease of J2,122 2s. lOd. The interest paid last year on 
capital expended on new works amounted to JB88,867 Is. Id. 
The sum expended on new works and added to the capital 
account was .£192,354, and there has now been spent on Craig- 
viaddie reservoir and the new aqueduct vjorks £880,000. The 
amount paid over to the sinking fund and applied in the 
redemption of debt was £39,611. The capital account now 
amounts to £3,174,672, and the sinking fund to £730,582. 
On an average about 46 j million gallons are used per day. 
About eight miles of the new aqueduct are completed, and 
are now in use, with the result that 4J million gallons per 
(lay of additional water is brought from Loch Katrine. It 
is expected that other 8J miles of the now aqueduct will be 
finished in about six months. The earthwork of the new 
Graigmaddie reservoir will be finished next summer.* Two 
additional 36-in. mains are being laid between Mugdock 
and the city. The work will be finished early next year. 
One of the mains is intended to supply the high ground at 
Springburn. The hydraulic works for supplying water for 
working hoists and for power generally are making good 
progress, and the pipes are being laid down through the 
streets. The works will be in operation by May of next 
year.f 

* On March 26, 1895, Mr. James M. Gale, M.Inst.C.E., the 
Engineer to the Glasgow "Water Commissioners, read an interesting 
paper "On the Extension of the Loch Katrine Water-Works*' to 
the Institution of Engineers and Shipbuilders in Scotland, giving 
information up to date. The experience derived from the older 
works shows the bridges to be the weakest part of the aqueduct, 
variations in the temperature of the atmosphere having had a bad 
effect upon them. Severe frost sometimes lifts the upper courses of 
masonry from their beds, causing extensive leakages, so that linings 
of cast-iron plates had to be used. Mr. Oale says the highly- 
eulogised Roman aqueducts would seem to have always been in a 
chronic state of disrepair. In the new work, therefore, tunnels have 
been used in place of exposed bridges, in order to keep the water- 
channel as muoh as possible underground and free from the actiou 
of the atmosphere. 

t Glasgow Herald, September 28, 1894. 




A SIMPLE pump is tiie common lift-pump shown in Fig, SSSfl 

In this case, tbo pump-head B is of lead, and is seuurelyl 

fastened by screws or bolts to the wooden pUnk C. D is a l 

3-in. copper chamber, in which the valves work. B is a lead 

pipe, 1^ in, in diameter internally, and from 16 lb, to 22 lb. 

per yard, according to the depth of the well. 

F is the handle, which, being pressed down, as 

is supposed to be the case in this sketch, pulk 

up the working-bos c, and so opens tho lower, ^ 

01' under valve u, w shown. The cause of the 

owor vale H opening when the working-box G 

s pulled up, is the pressure of the atmosphere 

' ui>on the surface of the water in the well into 

which tho load tail-pipe E dips. 

When u, Fig. 383, is pulled up from H, it ' 
tends to form a vacuum ; but instead, the valve 
ut H opens, and first allows any air whiuh may 
bo in the pipe E to escape upwards, above H, 
and fill the apace between G and ii. The liantlle , 
being raised, pushes the working-box or bucket I 
(J, down again towards H, but so soon as this is 
attempted to be done, the valve at n closes — I 
in fact, the valve at ii closes whenever the 
upward motion of G stops— and the valve at ' 
us allowing whatever there is between G and H i 
to get above g, and so, with several moves of the handle T,I 
the air between o and the surface of the water in the well J 
is all taken out, the water following up after it ; and bo, th( 
working of the handle being continued, the water rises up9 
£', past H and G, into the head b, and ttemx out by th«V 
^jwiiti, and continues eo to run as \on^ aa 'Oftc -^nwo^x 
ryorked and the supply of water in tVo weW non^Miaea. 
^^riU be obsei-vod, of comao, tWt Uie \iiivoa a-V vi a 
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both open upwards. The top of the copper chamber 1 
stands up about a quarter of an inch in the bottom of the 
lead head B, so that any sand or such liko coming up the 
chamber I) may not fall back again into it. The greatest 
depth from which auch a pump, aa in Fig. 383, will pro- 
perly lift the water, is about 28 ft. below the valves in 
chamber D. The reason of this ia that tho power which 
forces the water up the tail-pipe E during the working of 
the pump can only do so to the extent of its strength. Now, 
lis the greatest strength of this " power," viz., tho pressure 
of tho atmosphere, is only equal to the height of a column 
of water 30 to 34: ft. high, it follows that, allowing a mar- 
gin for the working of tho valves, about 28 ft. ia the greatest 
depth from which the pump will work freely. 

Another point for consideration when fixing up the pump 
18 tho difForencB between the well when full and empty. 
The mean pressm^e of the atmosphere ia about 14 lbs. to the 
square inch, so a column of water about 32 ft. high, and 
equal in sectional area to one squai'e inch, will weigh about 
14 lbs., and thus the pressure of the atmosphere and the 
column of water counterbalance each otlier. From this we 
see that if we know the number of pounds of pressure on 
the squara inch, ws may get the number of foot of water by 
midtiplyiiigby 2j, or 2 2-7tb8, thus : 14 Iba. by 2 2-7tb8= 
32 ft., which comes pretty near it. 

Mercury, again, is about thirteen times heavier than 
water, and as was discovered by Torricelll in A.D. 1643, a 
column of mercury about 29 in. or 30 in, high, according to 
the density of the air at the time, counterbalances the 
presaiue of the atmosphere, and so 29^ in. for mercury x 
13 for water again gives 32 ft. It must be understood that 
it is only at the surface of the earth that the pressure is 
about 1 4 Iba., or equal to 32 ft. of water ; as we ascend, the 
pressure gets less. 

Previous to the time of Galileo, it does not appear that 
any philosopher considered the weight of the atmosphere 
bad anything to do with natural phenomena,*^ The inventor 
of the air-pump was Otto Guericke, in or about a.d, 1650. 

I may here explain Torricelli's experiment: — Take a glass 
tube, hermetically sealed at the one end, mA ^a."^ \'-iLfi„N». 

• See page 3 of " Yeatilation," "So. "if^ o^ '^'^'*\?^^1^ t^^ 
preaaare, bj pumping air upon tba Boriaro oS ^^^">^ b'^«^ Joe^'a" 
uwtodtopraea beer, &o., up faum c«\iiiiis wi '^^^ ™*-'** '** ^ 



diameter interually, and 3 ft long. Fill it quite full of 
mercury, then stop up the outlet firmly with the finger, 
then turn up the tuba and insert its lower end into a veaset 
containing mercury, as per Fig. 384. Whoa the finger ia 
removed the mercury will be saen to sink down a little in 
the tube, until it stands about 30 in. higher than the sur- 
face of the mercury in the vessel. This per- 
pendicular column of mercury, 30 in, high, is 
prevented from falling down into the vessel fay 
the presauro or counterbalancing weight of the 
atmosphere. 

The notion that "nature abhors a vacuum," 
or that she is always able to prevent one being 
formed, would therefore appear to be wrong, 
for a vacuum exists inside the glass tube above 
the 30 in. of mercury. The weight of the 
atmosphere near the surface of the earth is 
j about 1 i oz. to the cubic foot, whOe the weight 
\ of a cubic foot of water at its maximum density 
— about SO-l" Fahrenheit — is about 62^ lbs., 
or 1,000 ounces; the water, in this case, is 
therefore 800 times heavierthan the air." Mercury, again, 
is 10,000 times heavier than the air. 

When a pump is newly finished, or has been sometime 
unwrought, and no water in the chamber, it is sometimes 
difficult to start it at first. By poming a little water, how- 
ever, into the chamber, it is soon all right. This water 
softens the leather of the valves— when they are of leather 
— and also prevents the air which passes up through ii from 
getting back again. 

Another style of pump with copper barrel and lead head 
is the square lead-headed pump in square wooden cose. 
This style of pump is largely used, the wooden case or box 
in which it is placed serving to protect it. The pump is 
much the same as in Fig. 383, only as the head in this case 
is square, and is placed in a case, it is supported and held 
fast by wooden fillets. In the upper jwrtion of front of 
case is a door with lock to gain easy access to the interior. 

Fig. 385 is an enlarged view of the 3-in. working-box, or 

bucket, shown at G, in Fig. 383. x, fc'ig. 385, is piece of 

■ In water the ohenucal combmation ot tte u^'^^MnaA^iiio©™. 

#sses CHj fonns the new substance or li<iix\AT> -"••-■-•—" ■»- 
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good stout leather, i in. thick, and li in, broad, put round 

the top of the wooden working-box, the rough or flosh side 

out ; it is secured by J-in. copper tacks, as ehown. The 

leather is pared off a. little where the tacka are put in, bo 

that when driven in the heads of the tacka may not come 

in contact with the inside of the chamber. The two ends 

of the leather are made to 

overlap each other a little, 

both ends, however, being 

pared down, bo as not to 

increase the thickness, J, 

Pig. 385, is the bottom of 

the iron pump-rod, divided 

into two prongs, the prongs 

passing down through the 

woolen box, and being 

Becured at the bottom by 

means of rivets or nuts. 




rig. zm. 



rig. 386. 



Fig. 386 is view of the wooden under-box and valve 
shown in, silu at H, Fig. 383. This under-box is tapered to 
suit the taper in the bottom of the copper chamber. To fix 
it in its place, hemp dipped in melted rosin and grease is 
wrapped round it at the grooves shown 
at L L, Fig. 386. 

When the plumber afterwards wishes 
to reraovethe under-box, he heats up the 
outside of the bottom of the copper 
chamber by setting fire, say, to a tow 
wood shavings, which, melting the rosin 
and grease, releases the box. M, Fig. 386, 
is the clack-valve, formed of a piece of 
leather about J in. thick. Above the 
leather, and attached to it, as ehown, ie 
a piece of cast lead about % in. thick, and 
about 1^ in. long, and If in. broad. 

Fig. 386 is a perpendicular Bectional 
view. Sometimes the under-box is fitted 
with a bent piece of rod iron, in shape 
as per j', Fig. 38.5, minus the upper part 
J, for the purpose of drawing it out. Fi^. 
387 is an iron pump, worMwg \r^ivft« 
same principle as Fig. 383 ; its cka.Tsftwt ^coa-'j "^"^^^^.^ 
own iroa, properly Iwred, or a co-p^OT oxia -ois-l ^^ '™*- 




Fig, 388 is a 3-in. brass Hft-aiid-force pump, mounted oi 
coat-iron frame, vory suitable for a country house, where i 
is wished to piiiiip the water from a well under the gmund up 
to a cistern iii the gaiTet or uiiperniost flat, for distribution 
through the house. 
It may be had, 
coui-se, of differ! 
sizes, either smalli 
orlarger thanSii 
but 3 iu. IB a gooa 
working size The 
interiot diameter of 
the chambei of thi 
lump bein^ 3 in 
the interior di 
meter of the 
lipe N Fig 38! 
and of the nsi 
main o will be li 
in Tiie under bt 
in thibtdse may 
either of the styl 
ahowu in Fig. 38f 
or it may be modi 
uf brass, in place 
wood. The worl 
iiig-box, however, 
generally of brai 
with cup !eath( 
andmayhaveeiti 
a clack-valve 
spindle-valve, 
other valve ispli 
upon the 
mainatP, Fig.3! 
which valve at 
opening upwi 
keeps all it gets 
helps to prevenE' 
tbe weight; of water in the rising maiw ov aw:c«eion-pipo 0, 
fi-om pressing contiimally upon the Bi«ffin?,-V>-s. q^ ot o\lB«t 
parts of tbe pump he\Qw\^. , , „. 

Jiiv reason wfiy I liavc moiitiuinn\lV«^.\««'^^*^'^^^'^*^ 
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pump is because a larger size is unnecessary, and to put in 
a smaller size does not give either the pump, or the person 
who works it, the same fair- play. R, Fig. 388, is a copper 
air-vessel, about 8 in. across. It is put on as shown (or the 
rising main ma}'^ be led out of its top, as per T, Fig. 389), 
in order to cause the working of the pump to be easier, and 
its delivery more regular ; by its aid the water in the rising 
main — in place of being jerked along it every time the work- 
ing-box is raised — is made to flow continuously, the elasti- 
city of the air in the air-vessel preventing this jerking. 

When the well is both deep, and the tail-pipe of the pump 
also goes a considerable distance horizontally, an extra valve 
is often put in upon the tail-pipe above the water level ; 
another plan sometimes adopted is to put on an air-vessel 
upon the tail-pipe, as close as convenient to the under valve 
of the pump. As the cistern to which the water is being 
pumped up is generally out of sight, and at a considerable 
distance perhaps from the pump, some means should be 
taken to inform the party pumping when the cistern is full. 
For this purpose a J-in. or f-in. warning-pipe is led from the 
cistern | in. below the overflow-pipe, to the vicinity of the 
pump, so that when the cistern is full, the water from 
this warning-pipe tells the person at pump when to stop. 

In order to keep small stones and stufi* in well from 
getting into the tail-pipe, the bottom of the 
end which goes down into the well is closed 
up and a few inches, more or less, as the case 
may be, from its bottom, the lead tail-pipe is 
bored full of small holes about i in. or f in. 
in diameter. A sufficient number must be 
made to allow the water to fill the pipe quite 
freely. In place of boring the pipe itself a 
round perforated strainer, whose diameter 
will be about double or treble that of the Fig. 389. 
pipe, may be put on. This stminer is what 
is used when the tail-pipe is iron. As the areas of circles 
are to one another as the squares of their diameters, it 
follows that, allowing a margin for the extra friction on the 
smaller holes, it will take fully forty J-in. holes, or about 
twenty |-in. holes, to supply a l^-in. ^\^^ ^\<5^^"etV^« ^:^ 
practice it is better to err upon \3cie ^"ai^ ^y'^^Vj ^xNN5Giss%N»^ 
a few extra than too few. ^:^ 

It is a common and often uael\x\ ipt^XX^ Vic* v^^ ^"^"^ "^^ 
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bib-crane, aay a good lever- handled aiuffing nose-cock, or a 
acrew-down crane, at S, Fig. 388. By this means water can 
be drawn direct from the pump. 

In giving a partial reproduction of Fig. 388 in the June, 
1875, number of the Manufacturer and Builder, published in 
Ilew York, I observe the editor stating that instead of using 
a lai^o cistern in the upper flat from which to draw off the 
water, it has of lato become customary in New York for the 
pump to bo placed in tho lower flat, while the handle ia 
situated in an upper flat, a long piston-rod, with the requisite 
guideB, being carried up from the pump to the handle. The 
rising main pipe Q being carried up to near the pump 
handle, and a crane put on, the water is drawn as directly 
and aE cool as possible from the well. 

As the tail-pipe of the pump may hang down perpen- 
dicularly into the well about 30 ft., it is necessary to 
support it properly. This can be done by fixing up two 
strong planks horizontally inside the well, each end of plank 
being thrust into a hole cut for it in each side of the well. 
One plank may be put in about 10 ft, down and the other 
about 20 ft. down. Holes are cut through tho boards ira,A 
the tail-pipe to pass through, and with the help of a goojT 
lead flange about 9 in. in diameter, which rests on th«^ 
board, and which is soldered to the lead t^l-pipe, the said^ 
tail-pipe is thus supported. 1 

Regarding worlang down a deep well, it is sometimes I 
dangerous to go down a well which has been some time I 
closed up. Before doing so the plumber ought first to lower i 
down a candle and see if it will continue burning all the ' 
way to the bottom, or to the surface of the water in the , 
well. If it goes out, independent of falling into the water, 
or a drop of water, &c., falling upon it, then the air is foul, 
and it would be at tho risk of his life and a piece of ' 
supreme foolishness for any one to go down (unless with ' 
diving-belt apparatus) until the well has been left open some i 
time and the air purified so that the candle will continue to 
bum properly and the man to breathe freely and safely, i 
Dashing down several buckets of clean water helps to I 
improve the air in a well. Or for a dangerous well tha 
following plan may be adopted : — Take as many feet aa , 
required of 3-hi. zinc or other handy v^^« *-^^ ».''>w^ *. 
m'de moutbpieco at its bottom. To t\iv6 rndxAV^^cta \tv^'^ 
to centre) suspend a lighted cand\6. "WWn iXvw V\«e& 



candle is lowered with the pipe, the flame cauBes a current 
upwards of the foul air, upon which a down current of fresh 
air sets in to supply the place of the foul. The working- 
boxes or buckets of the foregoing pumps are pierced ia the 
centre, and with valves in them. 

Another style of pump is that shown in Fig, 390 — which 
gives sectional view of a plumber's hand force-pump— where, 
instead of the working-box or bucket, a solid plunger is 
used. When the plunger rises the water follows it, the 
under-valve opening up and allowing it to do so. When 
the plunger is pushed down the lower valve shuts, and the 
water rushes up the rising-main or outlet pipe, forcing open 
the rising-main valve, which keeps all it gets. 

The hand force-pmnp shown in Fig. 390 is generally used 
by plumbers to clear ser- 
vice-pipes which have got 
choked up. The small 
stop crane, with coupling, ' 
shown on outlet pipe 
(which in this case is 
flexible, being made of 
india-rubber or leather) 
of Fig. 390 is put there 
for a different purpose. 
In this case, instead of 
being used to pump water, 
it may be made to pump 
air, serving as a firatrclasa 
testing-pump for the gas 
pipes in, say, a large 
newly-erected house. The 
•modus operandi is to close 
up the ends of all the 
pipes, and the sraall stop-cock shown in Fig. 390 being 
connected with the main gaspipe, the pump ia set agoing. 

If there are many large escapes in the gaspipes, then the 
air will rush out at the holes, and these holes, or improper 
connections, can be traced out. If the pipes be all right, 
this is proved by pumping air into them until a certain 
pressure is put on — not too much ■, theu tV* «,'ua^-«c*^t!\^^s.t. 
shut, the pump is uncoupled troTa it, mv\ t& wWn Tsswi.'ws^^ 
the stopcock being opened, t\\6 cQTvft"Q.«6. wt '^"*^^'*'?^^Zis* 
some force and noise, li, howevBT, \J[i«e.\ife ^««.si.\«»»-'«- 




Fig. 390. 
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tilia ia shown by the air coming out with littta force, 
eufiicient lime being allowed, no air coming out at all 
When obtainable a preesiire-indicator may be used. 

I have said that a pump will not lift the water from a 
greater depth than about 30 ft., yet, as many wells are 
several times 30 ft. deep, it is necessary to lift the water 
from that depth by some means or other. In this case, by 
lowering the pump down into the well until it comes to 
about 28 ft or somewhat less from the surface of the water, 
the water may be sent up to the required height. To work 
the pump or pumps in this situation long iron rods are 
required. In very deep mines a series of pumps is used, 
The lowest pump raises the water so far and discharges it 
into a small cistern ; into this cistern the tail-pipe or suction- 
tube of the piimp next above dips, which pump raises tlie 
water into another cistern, and so on until the surface of the 
earth is reached 
and the desired 
height for the 
outHow attained. 
One long rod, or 
" spear," set in mo- 
tion by a steam- 
engine and the ne- 
cessary machinery 
above, is sufBcient 
to set all the vari- 
ous piston-rods of 
the different 

■ ^ Fig.391iasketch 

of Messrs. J. and A. Law's (of Glasgow) doublo-action I'otaty 
pump, with copper air-vessel, brass barrels and connections, 
on an iron plate for fixing to a wall. One of these was 
fitted up by the writer to force the water up to the cistern 
at the top of the house at Dallam Tower. 

I cannot enumerate all the various varieties of pumps and 

the dilTerent styles of working them, by means of lovers, 

eccentrics, cranks, and wheels, for their name is legion ; but 

wJiat I bare said will serve to ehow the principle upon 

irhich pampg work. 




CHAPTER XXVI. 

The Hydraulic Ram. 

There is another interesting and useful machine for raising 
water which I may shortly describe, viz., the hydraulic ram. 
This instrument is self-acting, and when once properly set 
agoing it will go on working away day and night without 
intermission for an indefinite period. Its action is due to 
the inertia of a moving body of water. 

In Fig. 392, u is the source of the water supply, V the 
position of the ram, say 100 ft. (it 
may be somewhat less or much more, 
according to site, only the distance 
must not be too little, or the ram 
refuses to work) from u, and 10 ft. 
lower, w is the house, say 300 ft. 
or yards from ram, and its upper- 
most flat, where the cistern is, about 
90 ft. higher than ram; x is the 
supply-pipe to ram, and Y the rising- 
main from the ram to the house. 
z is the pipe or drain conveying 
away the waste water. Fig. 392, therefore, shows the posi- 
tion of the ram relative to its source of supply (which 
may be either a running stream or a lake, &c.) and point of 
delivery. 

In Fig. 393 an idea of the ram itself is given. At A the 
water enters, and rushing along, it gets exit at B ; but, under 
B, we see the valve c ; the water rushing along comes into 
contact with c, and exerting its power upon it, suddenly 
lifts it up or closes it. This closing oi c ^o «a^^^\^^ .,N»^s«jSis. 
to at once arrest the motion ol XXi^ ^^\.«v \sl nXsr^ ^'^^ ^^ 
which water had a certain aanouii\i oi \n««3L«o^jossi. \si. ^^ 




cu]TuE]iuu(liiig to its liQiglit and the sizQ of the pi[j(). Owing 
to its jiuiiBuaBing tliis uiontenlum, the wat«r, so soon us it 
has shut the valvo C, immediately opens or foi'ees up the 
valvo u, and so much of it paaaes through and gets above 
D. This done, the valvo ii cloaea, keeping all it gets. The 
valve C now again tails, simply owing to its own weight, iinil 
the water rUBhes 
out as before; but 
again c is earned 
with it, which clos- 
ing causes the water 
toE^ainopenn,and 
(ill the air-voseol E, 
EO far. 

From this alter- 
nate closing or 
working of C and D, 
it wil! be seen that 
in a short time a 
considerable qnan- 
tity of water will 
have jiasBed D; this 
water, therefore, 
after it has filled E 
so far, comprosaing 
the air in it — ^which 
air acts as a sort of 
spring — flows up the rising main F towards the receptacle for 
it at the house. 

If we suppose the internal diameter of the pipe at A to 
be 2 in., then the internal diameter of the pipe at r may be 
1 in., and the quantity of water which a ram of this size 
will supply may be about one thousand gallons, more or less, 
according to circumstances, in the twenty-four hours. 
Eams, however, can bo bad rf various sizes, from one with 
l^in. inlet and |-in. outlet, to one with 4-in. inlet and 2-in. 
outlet, the latter throwing up about five thousand gallons a 
day. Some plumbers have fitted up their rams with 3-in, 
infet pipe and only 1-in. outlet; this causes greater friction 
jti the ascension pipe, and I also fear more noise. Many 
consider the proportion o{ tlie iaW Ui iVeTwavaTOMsaaliQu.ld 
not exceed J to 10 ; thus ii the \sA tA ■wa.\CT xo tMa— \^t«Q. 
perpeadicalarty—ho 7 (t., then tAie \ie\^'^ U> ■s^a-Sa 
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water will be sent above the ram will bo about 70 ft. If 
the fall be 20 ft., then the rlBe may be as much as 200 ft. 
and so on.^ The quantity saved of the water pafising 
through the ram may be taken at about one-tenth ; thus for 
every ten gallons that enter the ram, one gallon is sent on 
to the cistern or reser'oir, in or near the house. G, Fig, 393, 
is the Bnifle valve, a section of which is shown in Fig. 394. 
This Fig. 394 is a brass bolt with hole drilled up its centra 
as shown, for the valve to work forwards and backwards in. 
H is the end towards the interior of the ram, i the outlet, 
which, as will bo seen, is very fmall. Just largo enough tc 
admit the point of a pin. The use of this small valve to 
the ram may he said to be somewhat analogous to the use 
of a man's nostrils to him. The man may speak, although 
his nostrils are stopped up, as when he has a cold, but he 
will speak all the better when they are clear. 
After having been some time in use it has often happened 

* In die Engineer for Janoarj Ttb, 1B76, a correBpondBut states 
that with a fall of 20 ft. the water waa sent up 160 ft. above the ram, 
the quantity lifted being 20 gallons per minute. The length of tiie 
dineharge pipe waa 700 ft. 

In the same journal again, but under date Jauoarj 2Sth, ISTG, Hr. 
William W. Vjie, of Aberdeen, gives Uie following table of results, aa 
le and fitted up ' • - " 



obtained b; rams made ai 
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■537 
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The falls were so low, in cases 5 and 6, that the waste ootdd not be 
measored, and 7 and 8 are pumping rams, lifting .^uia s^tfmi^-vaStst. 
while being- driven by impure Bteeama, -w^Ajii, w oa«afc,"iw?ii** ■». 
greater expeoBe ol power. »im^. 

John Blake, hydraiilio engineer, i-oorm^wa, -^jwass^asa-. ■™-— • 
larger j^ ia rama. 
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that the air-vessel of a pump, u< .>iu., .^>.^>.u.„= u^^dcoo ui« 
account of the air at first coutained in it having somehow 
vatiiahed, either the water having absorbed it, or else the 
air baa slowly passed through the water as does sewage j^aa 
through the water in the siphon-trap of a, water-closet. Or, 
again, a smuU hole somewhere may bo tho cause. To provide 
for this soma parties attach a. small stop conk to the air- 
vessel near the top, by means of which air can be udmitt«d 

^^_ when necessary. 

^^^L Professor F, E. Swoet suggests another remedy, viz,, to 

^^^ Fig. 394. 

place ID the air-vessel some Bi>erm oil, the floating of which 
on the surface of the water prevents contact with the air 
and the water, and thereby acts as a sort of check-valvG to 
keep the air imprisoned. I have as yet had no experience 
of the working of this, and merely mention it. 

Mr. McToar, of St. Eollox Chemical Works, made some 
experiments for me as to how this oO wonld act in keeping 
back gases from passing through water-locked siphon-traps, 
but it Wiia found to bo useless for that purpose. A mineral 
oil such as heavy parafEne, non-inflammable at less thoii 
about 400 degrees, would he more suitable where it could 
be applied. Mr. Townsend has long used this latter in 
keeping down bad smell at the urinals ; the parafBno beinj 
le to float on the top of the urine. 




I 



CHAPTER XXVIL 

The Siphon. 

Siphons aro used to transfer yarioua liquids from one vi 

or cistern to another, and, on a large Bcalo, to empty lochs 

or pits of water wherever the water at the outflow end can 

be discharged at a sufficiently lower level than the water to 

be emptied. 
The power or force which causes a siphon to work is the i 

pressure of the atmosphere upon the surface of the water 

on the inlet side, combined wil' 

the greater weight of water at tl 

outlet. Hence the greatest height 

over which a siphon will lift the 

water will be about thirty feet 

By a simple experiment it is easy 

to show the action of the siphoi 

K, Fig. 395, is the vessel to 1 

emptied, L the vessel to be fllled. 

M is the siphon, and N the tube to 

charge the siphon by, o is a sboit 

pipe through which liquids or 

air may be admitted into the close 

vessel K. K being full and l 

empty, the lower end of the 

siphon is either closed up with the hand or by shutting 

the stop-cock — if one be on upon the end next L— and the 

mouth being applied to the small pipe at N, the air is all 

sucked out of the siphon M until the water begins to come 

into the mouth, the hand and mouth are then withdra-ww. 

and the water from K paasca up aa4 i(i\4XYlft.\o.'Wi\^ ^Nsx->s.t 

the rusb-off of the water theftow caax >)& ^Xjcf^-^eA- 'i^ ^*^^"\ 
siiniiiy pressing the finger or haxA dQae\^ m-V^^ **'^«'^t!3' 
of the pipe at o. In Pig. 395, tke ^v "^^ "^^ xwwio. '^^ 




Fig. 39fi. 
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K is shown as arched ; were it maJo quite flat on top, and 
of sheet tin not extra strong, then upon the rush-off of the 
water being suddenly suspended by stopping up O, the top 
of the vessel would collapse or fall in so far owing to the 
pressure of the atmosphere upon it. 

In Fig. 395 the pipe N is shown as long as the siphon, 
but it may be used much shorter, and with a small stop- 
cock upon it at its junction with the lower end of the siphon. 
The discharge would be greater with N shut. 

Another way to charge and start a siphon where the pipe 
is large, is to Hx a stop-cock or sluice-valve on each end, 
and a 2-in. (or larger) brass trap-screw at the highest part 
of the siphon. The two cocks being shut, the cover of the 
trap-screw is taken off and water poured in until the siphon 
is quite full and all the air out. The trap-screw cover being 
put ou again, and acrewed up tightly, the 
two cocks are opened sinmltaneoualy and 
the water flows. In other cases, again, 
siphons are charged with a force-pump. 

Fig. 39(i ia known as the Wirtemberg 
aiphon ; when once filled with the liquid it 
remains filled so long as it is held perpen- 
ng- ^su. dicularly. When one end of this siphon is 
immersed in water or wine, &c., then the balance is dia- 
tiurbed, and the liquid in the end not immersed being heavier 
relatively to the air than the liquid in the immersed end is 
to the liquid in the vessel, the effect is that the liquid to he 
drawn off flows out at the end not immersed. 

In regard to Fig. 395, it must be understood that the 
pipe N does not necessarily form a jiart of the siphon, for 
without the pipe N the siphon M can bo chargetl by sucking 
the lower end of M. 

Certain natural phenomena and also some curious tricks 
arc produced by the action of the siphon. Intermittent 
springs are examples of the former, and the " vase of Tan- 
talus" is a specimen of the latter. 

I observed in opening that the greatest height over which 

a aiphon will lift the water is about 30 ft. That refers, of 

coiuse, to the height above the surface of the water to be 

lifted. If, however, lor some ^t\!lc\^9.t Tcaao-a tba si^ihon 

Aas to difi tJown, or traverse a vaWo^ 'W^^d yvsvwsj.otw ■&«, 

A///, then the i terpen diculav hm^^it Itoxtv \.Vft \wVW t»\ ft^ 

v^ley to the top of the \A\ m^^VtAie Hma\v«vOTft'OaMx'JftSS. 
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Flow of Water through Pipes. 

It sometimes happens that after a plumber has put his 
water-supply pipes, say, from one cistern to another, as in 
Fig. 397, or from a cistern to a kitchen-sink or bath, that 
the water refuses to flow from the one cistern to the other, 
or from the cistern to the water-tap. Of course this may 
occur owing to the piix3 having got choked up with some 
foreign substance, such as rags, paper, wood, or lime, &c., 
or owing to the worthy plumber having made a "solid 
joint," but that is 
not what I wish to 
refer to here. 

In the cases I wish 
to speak of we shall 
suppose that no 
water has yet been 
put into the cisterns 
whatever, and that 
the connecting-pipe 
between the two cis- 
terns is so clear that 

it can be blown through quite easily. The water heini 
let on to the cistern p. Fig. 397, and P filled, it is expected 
that upon looking into the other cistern Q that it will also 
be filled, or at least be filling up as quickly as possible ; 
instead of that, however, the cistern Q is perhaps found to 
be empty. The reason for this is that the pipe R connect- 
ing the two cisterns has not been ^ut \w "^xo^^^Vj^ \».^^^ 
of that portion of it which gooa Ivovv'LOxv^aJ^^ \i^\\\% ^^^ '^^ 
quite level, or, if off the level, p\x\.m ^ ^^ ^^XXfc^^^^^'^ ^- 
Fig, 397, with a valley in the ceTi\.re, ^o \Xv^^ ^^ ^^^ "^"^ 




Fig. 397. 
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lodge in it, the pipe has been put in with a rise in the centn^ 
OB shown at r, Fig, 397, and the coQsequeuce ia that when- 
the water runs down from p a portion of it gets over thsi:', 
ridge at K and lilla up the pipe beyond eo far ; this, however,,] 
imprisons the air at H, which to the extent of a glassful or a 
tumblerful or bo (accoi'ding to the size of the pipe) cannot 
get away, being jammed in betwixt the water upon each 
Bide of it, upon which it floats. If the cistern p were a con- 
Biderablc height above the cistern Q, then the prcssuro of 
the water from P might forco the air before it. In this case, 
however, both cisterns are on the same level, and the 
pi'eseure at R only a few feet— about 5 or 7 as the case 
may ho. 

To get the water to ran the plumber may adopt either 
of the following three courses most suitable in the circum- 
stances : — First, if the position of the pipe will allow of i^ , 
he may press down the pipe at R, doing away with the ridge- 
or rise tliere, whereupon the air will of its own accord rise. 
up through the interior of the pipe and the water begin to 
flow into Q. 

Second, he may apply a hand force-pump (bqc Fig. 390) 
to the mouth of the pipe in P, and by pumping in water 
force the air out at the end of the pipe at q, and the 
air being once out the water soon rises up into Q and 
Alls it. 

Third, he may pierce the pipe at the highest part of thfl' 
rise at R with a nail, and through the smafl hole thus mode 
the imprisoned air will come blowing out; so soon as that 
air is out the water immediately flows onwards and upwards, .] 
into Q until the water in the cistern q stands at the same 
level aa the water in P. This would be the case supposing; 
tlie distance between the two cisterns p and Q was severw'- 
hundred yards and the interna! diameter of the pipe onljr 
1 in. or oven less ; but, of course, the greater the distanoi^ 
and the smaller the pipe the slower the flow, as the friction. 
of water in motion tlu'ough pipes is very considerable. Thifl 
friction takes place against the sides of the pipes, the frio-j' 
tion of the particles of water amongst themselves beintfi 
very little. ] 

1 have said that the plumber's " third " plan would he to< 
pierce the pipe with a nail ; this is a very common thii 
for plumbers to do with leaden pipes when they wish to ' 
out either air or water, and after tt\6 \\o\c— ■wVi\d\ ia qi 
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sent through one side of the pipe — has served its purpose 
it is plugged up with a small piece of good wood, say pine, 
and the plug being cut off flush the lead is riveted over it 
to keep it in. 

It occasionally happens that the plumber has to provide 
for the continual gathering of air in a pipe whenever the 
cistern happens to get empty. 

In this latter case he may either put on a small stop-cock 
(a f -in. gas stop-cock often serves the purpose), to open and 
shut with the hand whenever necessary, as at T, Fig. 398, 
or instead of the stop-cock an air- pipe may be put on, as at 
u, Fig. 398, the top of said air-pipe being carried up higher 
than the top of the cistern so that no water may come out 
when the draw-off cock 
is shut suddenly. The 
reason why a small stop- 
cock or an air-pipe is 
spoken of as being put 
on at T, Fig. 398, is be- 
cause the pipe at t is 
higher than at V, and 
consequently air lodges 
at T ; were t lower than 
V and the pipe between 
T and V straight, no air 
would lodge. 

It was mentioned 
above that the friction 
of water in motion 
through pipes was very 
considerable, and in consequence the flow of the water was 
retarded very much thereby. This effect of the friction is 
known as the " loss of head." In connection with this, and 
before proceeding further with my own remarks, I may here 
quote the following interesting observations which formed 
part of a leading article in the Building News of date 
December 4th, 1874 :— 

" When water is conveyed from one tank or reservoir to 
another, by means of a long pipe, there is a certain amount 
of resistance offered to it by the surface of the pipe ; this 
resistance is proportional to the surface of the pipe, and will, 
therefore, be greater for a small than a large ijiTje \ \t >& 
also very nearly proportional to t\i^ ^q^%.\^ o\ "^^ ^^^^>n>'^ 




Fig. 398. 
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at which tho water ia moving. The retardation canBed bjT 
thia resistance prevents water from rieing to the same height 
again after passing through a long pipe,* and occaaiona what 
ia termed a loss of head, the head of water being the height 
of the surface of tho reaorvoirs ahove the orifice of discharge 
at tho lower end of tho pipe. 

" To find tho velocity of discharge from a pipe, mnltipl5fi 
the head by the diameter of the pipe, and divide by iw 
length (al! in feet), then multiply the square root of thiol 
quantity by the constant number of 50, and tho result is the 
velocity in feet per second ; if this velocity is multiplied by 
the area of section of the pipe (also in feet), we obtain the 
number of cubic feet discharged in a second of time ; and 
thia multiplied by 6^, gives the number of eailona. For 
example, if the head is 32 ft., the diameter of the pipe J ft,, 
and its length 100 ft., the velocity of discharge will bo 20 ft. 
per second, and tho area of section being one-fifth of a foot^ 
the discharge will be 5 cubic feet, or 25 gala, per second. 

"We have here supposed the pipe to bo quite straight, 
without curves or bends, but as these are usually of frequent 
occurrence in pipes of considerable length, a much greatsE - 
amount of retardation takes place, and the velocity of di»- I 
charge decreased thereby. If the change of direction of & J 
pipe is made with a sharp elbow, the retardation ia much J 
greater than with a rounded turn ; when the angle of devi&- 1 
tion is 40°, with a sharp elbow, the loss of head due to theil 
turn is one-seventh of the head of water due to tho velocity ^ 
at that point. For an angle of 60°, the losa is rather more 
than one-third ; and for 90° the losa is nearly equal to tho 
head itself, or the water is momentarily brought nearly to a 
atandatill. In general, however, the change of direction ia 
made with a circular bend, and the larger the radiua of th« J 
bend the less tlie resistance cauaed by it : thus, if the radiua J 
of tho bend is live times that of the pipe, the loss of head'1 
in a deviation of 40° is oidy one thirty-second ; where th^, J 
angle is 60° it ia one twenty-first, and for 90' 
fourteenth." 

In order to afford some furtlier explanation of the prao-^ 

tical working of this, I proceed to explain some experiment*^ 

J made. I took a lead pipe | in. in diameter internally and f 

SO ft. long. The end at whicb the wa.t&^ waa ^\ae&"- 

^^^* Id oonnoction with this point, see TemmVRoii'^^S-'^ 
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bent up 6 ft. high, and the outlet end only 1 ft. high ; the 
height of the inlet above the ontlet being thus 5 ft. When 
the water flowed full bore out of the lower end it only rose 
up into the air about 3 in. high, thus showing a loss of head 
of about 4 ft. 9 In. ; when, however, the orifice was con- 
tracted to ^ in. in diameter, then the water spouted up into 
the air about 3 ft. high above the orifice. The explanation 
of this latter result ia that for the amount of water emitted 
from the contracted orifice there was a piuportionately less 
retardation by friction than when the water spouted out full 
bore from the un contracted pipe. 

In another experiment I took a small gas pipe of only 
I in. bore and 72 ft. long. I joined it at the one end to a 
small cistern, as per w, Fig. 399. The top of this cistern 
was 3 ft. 6 in. higher than the orifice of the other end of 
the pipe, which other end was bent up as shown at x. Fig 
399, about 6 in. above the ground. The length of tho 

horizontal poition 

of the pipe lying ^^^ w 

along tho ground^ T /-■.« 

was, therefore, i / \ 

about 68ft. AVater I 

was poured into *'-''"-^" ' ■ili h ii h = 

the cistern at W, Pig. 39a. 

and at first it ran 

away very freely ; but latterly more slowly. I considered 
the outflow too little, and believed air in tho pipe to 
be the impeding cause. I, therefore, put my mouth to 
the orifice at X, and blew in as hard as possible, liying 
to blow the air out at the other end ; but it was no use, 
the 3 ft. 6 in. of pressure at the cistern end being too 
much, it seemed, to blow against. I, therefore, temporarily 
raised the eml of the pipe at x as high as the cistern w, and 
waited a little, when the water at the end x rose up aa high 
as in W. I then blew into the end X again, when several 
bnbbles of air came up through the water in w. Tho end 
of the pipe at X was then lowered down again to its original 
position, 6 in. above tho ground, when, so long aa the supply 
continued at w, the water poured out freely from the orifice 
at X, coming with such force aa to rise np f ull bovft \\!Ap. \.Vk. 
air ahoat i in. high, aa per Y,¥\^. X^^. 
This i in. rise of tho water ■w\\\\e twrom^.'scvV'MSS-'^^f '^-^^ 
no great height, yet seeing tWt t^he v>V^ "**^ '^^'^ ^^^" 
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and 72 feet long, anrl the pres.'^iire or hoad of wat«r abora^H 
the orifice only 3 ft. G in., it was pretty good, ^^ 

I tried how much water came in a given time, and found 
that it took six minutes to nin off one gallon, which was at 
the rate of 240 gala, a day. From this it will be seen, 
therefore, that in a i-in, pipe, 72 ft, long, with a head in 
the cistern, above the orifice, of 3 ft. fi in., the loaa of head 
when the water flowed out full boro was 3 ft. 5i in. 

It must not be supposed, however (and this is a point I 
wish to draw particular attention to), that this 3 ft. 6^ in. 
of loss of head at the oiifice, as per y, Fig. 399, means that 
the water will rise no higher. If any one thinks so, ha 
thinks wrongly; for, in reality, the 3 ft. 5^ in. of loss ^m 
of head simply means that when coming out full bors-^H 
out of the orifice the water, in this case, though with w^H 
head of 3 ft. C in., after passing through a J-in. pipe 72 ft. ^| 
long, comes so slowly that the strength of the current is 
only able to cause the water to spout up into the air i in. 
high. If, however, the orifice of this J-in. pipe be con- 
tracted, which I did by squeezing it together with a pair of 
nippers, then the water apouta up at onco to nearly 2 ft. 
above the orifice, aa [ler z. Fig. 399. 

Further, as showing the losa of head does not mean that 
water, if property guided, refuses to rise up to its level after 
L___.| passing through a 
" ^ I long pipe, I put an- 
other small cistern 
upon the outlet end 
_ of my 72 ft. of i-in. 
jtjj, ^gj pipe, and set it up as 

per A, Fig. 400, at 
tho same level as the cistern w, Fig. 400. I then poured 
water into w, and it soon rose up in A to the same height 
as in w. At least, if there was any slight difl'erenoe in 
favour of w, it was so slight that I was unoble to detect it. 
If, hoivever, I had cither put on a small bib-crane, as at 
B, Fig. 400, or instead pierced a hole there, then so long as 
either was open tho water would be prevented from rising 
up into the cistern A, This is one thing that engineers have 
to oonaider when drawing out theit ^\a.BBfoT the water-supply 
of towns. They must put in pipes ol swtV auS^wwA, ^\'i& %& 
tial^ when the near or low end ol a aUae^. fee, w fa^Vxrv^ca. 
K-ater, auffic/eiit water will bo leit to su^^^V ^^« ^"^"^^^ ^^M 
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From the foregoing it is apparent thiit frictiou retards 
blie How of wat«r very much, yet, even although the dis- 
tance between two cisterns be great, if Eufiicicut linie be 
allowed, vermes friction, the water will ultimately stand at 
the same level in both cisterns, unless, indeed, whore the 
connecting pipe is so small as to allow evaporation to shuw 
a fraction of difference in favour of the first cistom. Of 
course, evaporation may affect the lirst cistern also; bub 
said first cistern being nearer the fountain-head, or having 
a larger and quicker aujtply, evaporation need not be taken 
into account regarding it. 

As an example of the distance which w.iter can flow 
between cisterns upon the same level, I shall quote tho 
following, kindly given by a correspondent of the BuUding 
News (p 139, January 29th, 1876) :— 

" At Ely station on the G E.E. is a tank which supplies 
the engines with water, at Ely Junction is a smaller tank 
built for the same purpose Tho tanks are on a levd, are 




Rge. 401 and 402. 

•'t J miles apart, and are connected by a 3-in. pipe laid under' 
ground descending from the larger tank, and ascending to 
the bottom of the smaller one. Tho water is pumped into 
the larger tank at the station, and flows into tho smaller one 
at the junction without causing any trouble whatever. .... 
At least 20,000 gallons of water per day are taken frc«n.tlift, 
smaller tank." 
In aaothev case water waa Buipp\\e4.\i'3 %'C'i^'''*^-'^'^?"^'^'^^^, 

a pipe a mile long, and w\iitih, in. \\s «QNiX5«^ &^^*«>- 
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to the bottoin of an intcrveniDg glen. The cistern receiving 
the water was not much bolow the level of the fountain- 
head, Lind the pipe was not more than au inch bore, and no 
difficulty was experienced in getting the cistern filled. 

I shall close this article upon the Flow of Water with a. 
quotation from a paper read before the Philosophical Society 
of Glasgow, December 3nd, 187i, by Mr. Alexander Mor- 
ton, relative to experiments made by him upon fluid jets 
and induced ewrents. Mr. Morton kindly permitted me to 
do so. 

"The apparatus shoivn lit section by Fig. 401, consists of 
a simple colloidal nozzle screwed into the body of the inlet 

tor supply-tube, which nozzle, when 
^l supplied ivith a head pressure of 
pi water of frOm 8 to 10 ft., dis- 
I charged a jet vertically to within 
I 1 ft. of the height of the supply 
I I level, when there was little or no 
I I rotary motion in the jet on leaving 
I I the nozzle. To prevent this revolv- 
I I ing motion I used 
I I shown in plan, Fig. 402, 




it almost impossible to get steady 
results without it. 



" Water falling freely through a 
tube, although perfectly straight 
and free from any knees or bends, 
haa always an Inclination to revolve 
in some direction in its onward 
course, and often leaves the nozzle 
witii such a velocity that the jet 
becomes broken into spray at a 
short distance from it. Certain 
knees and bends so iacrease the 
revolving motion, that the centri- 
fugal force on issuing from the 
nozale may nearly equal the impel- 
Kg. 403. liiig forward force of the jet ; hence 

the necessity of a ' cross piece ' in 
every experimeDt, as stcadineaa aT\A aRtuva&'j as^ <A \hsft 
greatest importance in obtaining ietoW-a T(»iA\.ft. '^■■^*>- 
iJie apparatus. Fig. 401, Buepeaded ^s * ^^^™« ^^^^^ 
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rubber tube, as shown by Fig. 403, there action of the jet 
ina^ bu aiipi'oximately obtained by measuring the angle to 
which it has been deflected ; but in my experiments, to 
obtain the greatest deflection with a given area of nozzle 
was my sole aim. To define the exact reaction of a given 
jet formed no part of these esperimentB ; but when the 
' cross piece ' was in place, the simple conoidal nozzle, 
delivering freely into the atmosphere, gave the greatest 
reaction, and the impelled jot rose to the greatest height 

" The apparatus shown by Fig. 404 has a trumpet-mouthed 
dischai^t, tube the narrow end or throat of which is of 
exactly the same form ind size as the simple nozzle Fig 401 
and when supplied from the same head of water it will 
dehver more than double the quantity of water in a given 
time of that isaiung from the simple nozzle therefore the 
velocity of the ]et at the throat must be also more than 
double as tl e ired^ of both are exactly equal 

It may be asked why such an increase in quantity t In 




answer, I can only say that I account for it through some 
unknown or not yet satisfactorily explained action of the 
enlarging jet. This action we can see going on within the- 
tube, and can prevent it by greasing the internal surface- 
when water is tJie fhiid passed through it ; but within such 
a tube there lies a secret^ which may ha explained hereafter.. 
I had newly finished a gun-metal tube which I considered 
of a better form than any I had previously ttied^a.-Rd, taN^sisi, 
polished the inside of it first mt\i ft'ae ktokc^ mA "sli, ii««- 
then H-Jth crocus and oil.it 'waa, t^ra:«Voxfe,^mwi.'$i-'«s^^^ 
yerj'greasy, and on experim6ntms,-wV'0ls.Vt\>«R»5^^*^ 
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ilei'ed at iho inferiur and -unsteady results ; but on subst 
tutiog an old tube not greasy, immediately the delivery 
increased and the results became steady as ustiai, thus prov- 
ing the fault to lie in the greased tube. 

" I have said that with about 9 ft. head more than dmdile 
the quantity of water would be delivered ; but, on lowering 
the head, thereby reducing the water pressure, a still greater 
quantity will issue, even as mueh as three to four times tbat 
delivered through Fig. 401, with the same head. Near the 
tliroat of the discharge tube there is a constant vacuum, so 
that the jet of water rushing through the throat att^iins the 
velocity due to the head plus the vacuum ; whereas with 
the simple nozKle, Fig. 401, the greatest velocity through it 
can only be that due to the head alone minus the friction." 

In a discussion which followed Mr. Jos, K. Kapier observed 
that he had seen theconoidal nozzle and widening discharge 
tube very usefully applied in the city of New York. The 
town lots were, he believed, rated for water according to 
their area, and the proprietors thereby became entitled to a 
certain area of pipe from the main. The citizens, in order, 
apparently, to make the most of this right, have manufac- 
tured colloidal nozzles with widening discharge tubes beau- 
tifully poJished interoaUy. The small end (inserted in the 
main) has the legal area, while from the other a pipe of 
three or four times the diameter may lead to the premises. 

On page 253 reference is made to water coming through 
a 1-in. pipe a mile long. I may state that at the residence 
of Mr, E, B. Eobeitson-Glasgow, of Montgreenan, Scotland, 
I took out a j-in. lead pipe above a mile long which had 
been supplying the house with water by gravitation from a 
well higher than the house for a number of years back. 
The pipe being eaten and leaking in a number of places, 
and a larger supply wanted, I got orders to take it out and 
put in a 2-in. cast-iron pipe instead, and also build a larger 
additional tank. This was done, and the water has boon 
on since July, 1882. 
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CHAPTER XXIX. 

Scientific and Safe Water-Closets. 

Many people of late have been troubling their minds very 
much as to whether or not their water-closets were safe, 
and it was amusing to hear some of the observations made. 
One gentleman, e,g,^ made the remark that he felt bound to 
believe in the truth of the statement that gases come through 
water, " for," continued he, " when I sit down upon our 
W.C., I often feel a cold draught of air coming up, which is 
anything but agreeable!" Now this "cold draught" here 
spoken of is a common complaint, but it has nothing to do 
with gas coming through the water, for if it were gas that 
caused the draught in the case above referred to, the water 
in the basin would be bubbling, as if it were boiling. Gene- 
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Fig. 405. Fig. 406. 

rally speaking, tiie "cold draught" here referred to is a 
current of fresh air coming up between the flooring and the 
wall, and which, taking any opening it can get, blows out 
between the top of the water-closet basin and the bottom 
of the seat.* This can be easily cured by simply fixing on 

* There is room for improvement as to stopping these air passag^ea, 
as while they can admit cold air sometimes into tibe closet apartment-, 
they at other times allow stinking air to pass out of it. Even in 
water-closet enclosures provided with special tt«5^-«a\x5L^x «d^\ss^ 
air outlet ventUaUon, the passage of peT8onM\«EajS^^'VkK«^^^ ^^*^^%^ 
in use into other apartments near — ^pet\a«ioa ^»^3coa«i&-— '^^jj^^^^t^s^ 
properly guarded against, even altkioTig^i: m"b v^aSasso. TDKrKs^- 



with ^in. tacks to that portion of the under eide of the 
wooden seat, all round, right above the rim of the water- 
cloHet basin, a piece of i-m. or |-in, thin india-rubber tnhe 
about 4 ft. long, as shown under k k Fig. 407. Small holes 
are cut out on the under side of the tube (as per Fig, 405, 
which shows cross-section of it), 2 in. apart, aa per Fig. 406, 
which shows longitudinal section. Of course, the distance 
between the top of the basin and the under side of the seat 
must be made to suit the tube, say about, or less, than | in, 
all round. In putting on the wood-work, the joiner should 
see that the top aud front of the water-closet seat are so 
fitteil that they can be taken off and put on quite easily, 
just like a glove, I have of late adopted brass BliJ^bolts 
for the front. They are sunk flush. 

In regard to putting up a water-closet in the interior of a 
house from which, so far as it and its pipes are concerned, 
all danger from sower or drain gases may be practically 
debarred, the adjoining sketch, Fig. 407, will easily show. 
The water-closet in the sketch is supposed to be situated in 
the upper floor of a two-story house ; hut, sujiposing it wore 
a three or a foui--story house, the arrangemenC of the pipes 
would be the same. 

s, Fig. 407, is the surface of the ground outside, B is one 
of my 4-in., 5-in., or 6-in. vitrified iire-clay ventilating siphon- 
traps, C is a strong cast-iron plate 8 in. square set iuto a 
stone or fire-clay block, or it may be into an iron frame. 
To one side of the trap, and about two or more feet from it, 
a fresh-air inlet grating* is shown at A, Fig. 407. By 
taldng off the iron plate at 0, the hand or a ladle can he 
easily got in to clean out the siphon-trap b, should such ever 
be necessary. 

In regard to the drain into which the siphon-trap b is 
led, it miist be seen that due provision is made for its ven- 
tilation quite apart from anything in Tig. 407. D is the 
soil-pipe from the water-closet, the perpendicular portion of 
which is supposed to he composed of 4-in. cast-iron pipes, 

the closet Bbonld bare caused speoinl pracantionB to be taken when die 
houHe waB being built. Up to tliis date we are a Bomewbat uniiivilifled 
nation as to tbla; advaooe is being made, however, espedallj ainoe the 
practice of eiposiDg the cloieteNJaBmtioaruied.. 

* The gratiiig may belargei aii4\itt>i6iii<«B'\ii!wii"Mi"'Aii»i*itdimjio 
taste. lusa the gratingB 8, 10, \9, iniav?,\n^nea«\o».Tt,-«\'eii-SK,,^i, 
iOO, and 196 holes, as beat BYiit«ttiBiia,aB. Mi!Ow«"«^%- VWi- i^ 
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with a 4-in. iron elbow at the junction with the fire-clay 
siphon-trap. Some architects and plumbers now use pipes 
3|-in., or even 3-in., diameter internally for soil-pipes, and 
especially for only one water-cloact. o is the 4-in. caet-iron 
or lead ventilating- pipe. Upon its top a self-acting In- 
duced-Current Fixed V entilator may be placed if wished ; 
the fresh air entering at A rises up through D, and o, and 
goes out at H, carrying 
with it whatever gaseous 
exhalations may arise 
from off the interior of 
the pipe, thereby lessen- 
ing any danger from the 
soil-pipe by preventing 
the accumutalion of any 
bad gas or fonl air 
within it. j is the 
safe pipe carried out 
through the wall with a 
light hinged valve on its 
outer end. 

Underneath the seat 
K K, the two small circles 
show the position of the 
india-rubber tube put in 
to stop the cold air 
draught as above refer 
red to, 

L is an earthenware 
vmshrdovm water-closet 
M is a 2-in. air-pipe to 
ventilate tbe branch soil 
pipe and prevent siphon 
age of closet trap. 
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', Fig. 407, is a ventilator for the space or enclosure in 
which the water-closet is situated a simple hmged valve is 
attached to the bottom by which it may be opened and 
shut as desired. When opened an upward current is 
assisted by my Induced Current Fixed VentJator upon the 
top. V indicates a fresh air inlet gnting Dr J B B»9r 
selt, Medical Officer of the San\ta.t^ \i'a^twa&\& ^jv-aa^s^ - 
ami Mr. Kenneth Madeo(\, Sa, rtwT-v) \'(\\t?fXW ^■^n;-^';^-*^ 
tbeif warm approval of the ats^o o^ \.\^^i^«i,'fe •»^S.-*'*» 



tion shown by Fig, 407, considering it a decided advance M™ 
regards safety upon any syatem of water-cloaet fitting pre- 
viously brought before the public* 

Fig. 408 shows a Bramah valve water-closet fitted with 
two J-in. or 1-in. ventilating-pipes A and B for ventilating 
the space between the bot- 
toia of the valve and the 
top of the water in the lead 
siphon-trap. These two 
pipes must always be led 
out to the fresh siirper se, 
and mnsb not be joined to 
any other pipe. 

i\. 409 shows anotht 
style of joiuing the 
pipe to the disconnet 
ing trap, which has been 
adopted sometimes for soil-pipes coming down in the interior 
of the house, the "air-pipe" being led out through the 
outer wall of the building to the fresh air. This "air- pipe" 
ia the inlet, the soil-pipe being the outlet ventilator. 





In connection with Fig 407 it has been shown that, 1 _ 
the insertion of the ventilatmg siphon trap B, ail acnal conb-.l 
rannication with the water-closet sod pipe and the drain hat 
been cut off, thus protecting the water-closet from both th4^ 
drain and the sewer. How much more, therefore, woul^l 
fixed wash-hand basins in dressing-rooms and bedrooms bfti 
made practically safe if they wore properly fitted np upoiif 
the same principle 1 vh., a 2-in. deep-locked lead Biphon^J 

' TTiis was in Bbout 1878, and ttwrawmflLS q\ c^QM*a^la.1b■^ 

soStted^aee, to the enhanced saJety oi ttie coTcaooMfcv " 

^or the closet is shown encased vritti wwA, W\. '■\5™-TJ' „.^ - 

bavmifonly tho seat on the top-as d^ovm in ms-'i\«»^l-^- 
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trap at the basin, with a 2-iii. or S^-in. waste-pipe leading 
down therefrom and discharging above the surface of tite water 
in a ventilated siplion-tn^ ; the waste pipe heing ventilated 
at its top out to the outer air.* 

Fig. 410 will help to give an idea of a wash-hand hasin ^ 
situated on the upper floor of a two-story house, and the 
waste-pipe leading down into a ventilating siphon-trap under 
the ground. In this case the waste-pipe does not generally I 
require to liave a ventilating-pipe 
carried up to the roof, as did the 
soil-pipo in Fig. 407, but instead, 
the top of the waste-pipe may have 
a number of |-in. holes bored near 
its top for ventilation, as shown at 
B, Fig. 410. 

An air-pipe as at F, Fig. 303, is 
put in and led out through the 
wall. The siae of ventilating 
draiu-tmp at Fig. 410 is 4 in. 
For fiitl particulars as to tho basin 
fittings themselves, see Chapters ; 
XIX. and XX. ' 

Several years ago various per- 
sons asserted that by putting on 
a ventllating-trap at the bottom, 
and a certain rotating ventilating 

cowl upon the top, of a main soil-pipe having water-closets, 1 
baths, basins, and sink aM branched into it, that thereby the 1 
use of a lead siphon-trap might be dispensed with, not only j 
for the closets, but also for baths, basins, and sink 1 I con- J 
sider such an idea a highly dangerous mistake, for the cowl 1 
would be of little use when there was no wind, especially if I 
the action of the flres In the house could have any effect upon. I 
the soil-pipe, or, aa I have seen, it might be stuck fast and I 
its tail to the wind. Then every time a closet was used a I 
stinldng jiufT-out would take place at each basin, bath, or I 
sink. This is the reason, I suppose, why siphon-traps havB | 
been put on for the hath and sink at Guy's Hospital,t 

" The opun adr-chamiel atylo, diown in Fi%. Wi , -bsk^ ""at -o^*"-, 
eapeoittlJj if tbe open ohimnel is away itoni.ftiB-wm&r™*- 
t SeoPJato VII. inMr. E. G.BaiuOT'8-^«m-?'ttLHli.ao-''-^''^^^^^-\ 
Houses," pnhliBbed byMoBBra. CioBMljOcV-wofAMii^^-^ '■;^.^^^\» 
m a newer edition, whioh piovw iiftt \iie wmaito u^m»^'^ 
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iiotwithstan<1iug the trap and cowl above referrod to wsr»| 
upon the soil-pipe. Without the siphoii-trapa the Hoil-pipo 
would be apt to act as a disagreeable speaking tube, HiB well 
as a stinking inlet ventilating-pipe. 

Above thirty years ago I saw sinks that bad been fitted 
up without Biphon-traps, hatl afterwards to get them put in, 
even although the waste-pipe discharged above the ground. 
It waa found that dirty water put down one sink caused a 
rush of stinkiDg air to come out at the other sinks. The 
putting on of tlie siphon-traps stopped this and tended to 
isolate each sink or house by itself, and so not only remedied 
a nuisance but also acted as a barrier to disease germs 
entering the house through the waste-pipe. 

Before closing this chapter upon scientific and safe water- 
closats, I show. Fig. 411, diagram of a " Carmichael" waah- 
down closet fitted up and its soil-pipe trapped and venti- 
lated as executed at vai-ious places, especially for houaas 
and schools. ' B is a Buchan disconnecting trap, as per 
Fig. 415. In this case, instead of the fresh air coming in 
through a perforated iron grating right over the trap, said 
fresh air cornea down inside the ruin-water pipe, through 
the trap, and up the soil-pipe and out at the Induced- 
Current Fixed Ventilator C, which causes the current of 
air to move through the pipes. This plan is very useful 
where the trap is quite close to a door, or where the open 
grating, as at a school, would be a temptation to the boys 
to be peering down through the holes, or dropping small 
stones or sticks into the trap through the apertures lu setM 
(he effect. Fig. 460 style of fitting in the trap is sometimoi 
used to guard against this latter trick, 
at page 49 of said pujnphlet, and at page 1 06 ot newer edition, p 
liEhed elsewhere, were right after all. At pag* 487 of Bvildiw/ Jv. _ 
for October 23nd, 1880, tba arEhitcct, Mr. Artbur Hilling, aiWtg <±qJ 
wastc-pipeH were bent, so as to ser^e the purposa of a aiphoQ ' ~ 

[iiige 63 of the Flumber and Decorator for April, 1881. I 

pp. 376, 377, of the Sanitary Hccord for Jnne Ifith, 1877, Mr. 1, 

lum^r, F.B.I. B. A., ^vos anaoeaiint of oertain. eiperimeiitH mads In 
him anil ulsu \ij mi:, in whiub the danger iu pcaetiGe of the above i^ 
waa olearly demonstrated ; while Mr. John F, Seddon, F.R.I.B.. 
on pp. 831^832 of the Building Neas foi' Jane 30th, 13S2, stated tl 
the attempt to Ao without the lead trap on the waste-pipe of his u' 
biitti had ended iu failure, owing to Uvu tad aoiaU that came i 
pipn. This amell was eauaod by ttiu uurteiA ol ^ ■ioiou^ sis 
Srat dryiu^ Its interior and tUon diaXoA^g ^a.-rtiaXea ■A »: 
amttei waSied otf from tlie akin, &o., wtaoii «ia^ Vf^^adta, 
■andfl, ware dolivared into the atiiWHieiiet«<rf'ii»'^'^-'™^- 
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;. 460 belongs to the low level inlet luid high level 




outlet Btyleot ventilatJOTi, wh\\6T\?,. V\\,niV-i^'S--<*^'^ 
deacribing, shows both inlet aoiA ovB-Vet aV a. W^'^*'"***^ 
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closet H, here shown, has no working parts about it to gm^ 
out of order, while the water m ihe trap is above tho floor 
and in sigld. So there are uo out-of-view dirt-collecting 
corners about it to sttnk. The water-flush is efiected and 
the closet cleaned out by simply pulling down the handle 
or cord L, tho water being supplied from the cistern K. Of 
course several closets may branch into this same soil-pipe, 
although I only show one here to iUiiatrat« the principle. 

Whore it is wished to ventilate the drain J beyond the 
trap, a. special up-cast ventilating pipe may be put up and 
surmounted with one of my Induced-Current Fixed venti- 
lators, as shown, as at A, Fig. 411, or as per D, Fig. 461. 

I may here again condemn the dangerous unhygienic 
pseudo-water- saving policy of restricting the water-flush of 
a closet to only two gallons. Four gaUons a flush would 
be more sensible. I am glad to find a number of practical 
sanitarians join in disapproving of this foolish curtailment 
of the water-supply for closets. There is a happy mean in 
everytliing, but the two-gallon flush is a long way below it, 
and the sooner the law is altered, wherever it is in force, 
upon this point so much the better for the proper workina J 
of closet and drains. In connection with this many ckwa 
engineers aro very poor saniUry engineers. T 

In 1S93 tho Sanitary Institute carried out a serios of I 
experiments t^ see the eflect of flushing closets with onljr 1 
two gallons, and as the result condemned the practice a ' 
inefficieiit, recommending the flush to be at least thi 
gallons, or bi;tivi.'en three and three and a half galloua. 



CHAPTER XXX. 

I DiaiNFEOTANTS FOK WATBK-CLOSETS, BeIJDING AND 

Clothing. 

The simplest diainfectant for general use is the atmospliere, 1 
Proper ventilation should therefore he seen to in coiiiiecdon'1 
with all water-closets and their aitea. What I have termed 1 
the oxygeiums disinfectant {which is supplied gratis hy its 
univeraal dispenser Mr. Atmosphere upon projier applica- 
tion), has been already referred to in explaining the effect 
of ventilating the ti-ap aud soil-pipe, the result of the circu- ^^ 
ktion of the air through the interior of the Boil-pipe con- ^^t 
stituting said pretty good, although bo cheap, oxygenout'^^M 
disinfectant. Wheu sicknesfi is in a house, it is often deair-'^^| 
able to supplement the action of the atmosphere, hence ^^ 
certain manufactured disinfectants, like medicines, require 
to be used. One that has been highly recommended is 
chloral-urn. It may be applied automatically by means of 
apparatus fitted in or near the water-closet for that purpose. 
Mr. Jennings, of London, supplies an " Automatic Dis- 
infector" for ■t2s., which, after it is fitted up, discharges so 
much chloralum into the basin each time the water-closet 
handle is pulled. There are others in the market, including 
a new one by Dr. McCallum, of Pitlochry, Perthshire, 
costing about 30b. He advocates the use of corrosive suhli- 
mate or hichlorida of mercury, 36 grains being discharged 
into the 3 gallons of water in the cistern, equal to 1 in 
8400. In using this poiaououa disinfectant the doctor puts 
himself in opposition to Mr. Gassie, only we must distin- 
guish between real and sham, as well as ^artb.1 a.wl ^^^ 
disinf lictiojj, * also that diamleiilioii aui 6.«iiA«iSsak"CvsQ. »a» 

■ii --^■-■»^»». .^M 



not equivalents. The worst of these disinfectors is, thati 
unloBB the supply of the disinfectant is kept up, which costs 
both money and time, the apparatus is then uaeless, people 
getting tired of the trouble, unless during the prevalence of 
fever either in or near the house. Another objection in 
some cases is the discolouration of the water. The red 
tinge given to it in the basin being somewhat too Biiggestive 
of blood. Instead of using these "Automatic Disinf actors," 
many persona content themselves with putting the disin- 
fectant into the chamber-pot or down the closet by hand. 
The following extract from " Healthy Houses," by the late 
Mr. Wm. Eassie, C.E.,* will be found most useful and 
interesting ; — " The disinfectant used in a household ought 
certainly to be a non-poisonous one. Fortunately, or un- 
fortunately, there is not any choice, for the only one of 
this description is chloralum, now adopted by the Board of 
Trade. Tbis is the popular name bestowed upon it by its 
inventor, Professor Gamgee. It contains 1,600 grains of 
hydrated chloride of aluminium to the pint, or about 75 
grains to the ounce, and is sold in a liuid and solid state. 
Slightly diluted, the former will disinfect secretions in the 
utensils of a sick-roum ; and exposed in a saucer in its con- 
centrated form, I have found it to remove even the smell 
which is given off by a newly painted room. In ita 
powdered state it may be sprinkled in cellars, larders, dust- i 
bins, ash-pits, stables, piggeries, poultry Jiouses, and whoi^ | 
ever a smell ia continually arising. In the deodorizuiioi 
of sewage, whilst being pumped over the gai'den, one galloi 
of tlie fluid, or three pounds of the powder, will suffice for ; 
150 gallons of sewage." t 

As regards the disinfection of clothing in the laundry, , 
Mrs. Meredith, the patroness of the Di3chai*ged FemfUQj 
Prisoners' Aid Society, lately wrote to the Standard newa-.l 
paper as under : — ■ 

" The articles taken in for the wash are fairly sprinkled I 
with chloralum powder ; they are then i)acked in sacks, in 
which they remain for about two hours, when they arrive 

* Boma ;eari ago Mr. EasBie was engaged upon a new Diotionaiy 

of Sanitaij appiianixa, wMuli BCmnod likely tu bo a yaluaHe uontribu- 

iioii to saaitary literaiMro. Tbc aitickfi u^^aicd iu tlio Sun' 

^eeerd, pnbUabed at 15, "Waterloo Elauo, "LoDiim. 

f Far dtiodoriBuig cesspools and ftcwfc^o, C<m4i' ft toiA, "ifl** ■« 

'""'gaoAte oi pQttub, has a good eSect. 
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at the waahhouBe. They are then unpacked, and shaken 
singly. Aiter t)iis tliey are put in a large tank, where 
great quantity of water liowa over and through Lhem. In 
this way they rest for at least twelve hours. They are then 
wrung out, and undergo the ordinary process of witshing. 
It is highly satisfactory to add that not the least deterioi'a- 
tion of texture or colour resuits." 

According to Dr. John Dougall, Glasgow, who has studied 
this Bubject closely, the hest aerial disiofoctont is the fumes 
of bumiog sulphur.* The use of carbolic acid is, however, 
condemned as illusory. As to sulphur, we find Homer, in 
the Odysaey, bk. xxii., saying of Ulysses, that — 



cen ^H 
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In retiard to the disinfection of wearing apparel, bod- 
dotlies, &c., on a large scale in a city or tijwti, Mr. Potef' 
Fyfe, Sanitary Inspector for Glasgow, in a paper read 
before the Philosophical Society of Glasgow, in April, 1888, 
explained an improved method which he had introduced 
at the Belvidere Sanitary Washhouso for the purpose of ■ 
destroying infect-od matter before the employees begin 
washing operations upon them. It consists in the use of 
a solution of bichloride of mercury in water of 1 in 5,000, 
tvith which the articles are thoroughly saturated for half an 
hour. In order to impregnate the clothing at cmce with 
the liquid, an hydraulic press and suituble bogies are 
employed, 

Mr. Fyfe also referred to the use of steam disinfectors^ 
in which beds, bolsters, pillows, and all unwashable articles 
except carpets, are placed and subjected to the influence ol 
steam at 7 lbs. pressure — giving a temperature of 234° F.^ 
for an hour. The effect of steam at this pressure is shown' 
to be better and quicker than that of hot air of much 
higher temperature. Dr. Koch proved that while four 
hours' exposure in hot air at 281° F. did not kill the spore» 
of baccilli in the centre of a roll of flannel, the temperature 
having only risen there to 181° F., exposure for one and 
a half hours to steum at 248° F. raised the internal tem- 
perature to 242° F. and killed the ayorea. Sita'iHv, yMOT-sr 

• The dieinfccUat ho uses for Ijp1i(ii4 Bt'!uAa."v4>i-3^^™'^^'™' * 
r ■'spirits oisiilt," dHuted in tweo-tj Uroe^i'ui^i'ii^ '^ ™™^^" 
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fore, penetratoa porous objects more rapidly and deeply 
thau hot air. 

Such being tho proved value of disinfection by steam, 
one would have thought that provision for its appliaucQ 
would be handily provided all over tho country ; but such 
is not the case. In a township of about twelve thousand 
inhabitants, not above five mOes from the centre of a city 
with above half a million inhabitants, the sanitary autho- 
rity, as I write, "have no facilities for disiufectiDg the 
blankets and bedding beyond hanging them up in the rooi 
when it is being fumigated." There ia surely room :' 
improvement here. 

Another factor iu preventing the spread of disease 
Butficient hospital accotomodation, and especially for infec- 
tious diseases. This as yet has been far too little attended 
to. In a really civilised country the hospital should be 
a landmark equally with the church or the jail. In fac^ 
the want of proper hospitals tends to fill our jails. lo this 
relation people have for far too long given way to sentiment 
and neglected the duty that lay to tbeir hands. Distance 
haa lent its usual enchantment to the view, and eo the 
money that ought to have really benefited our brethren in 
this worid has been sent abroad to provide mansions in the 
skies for foreigners. The foreigners have not taken alto- 
gether kindly to this poetry, however, and now we have 
come to pixise in the shape of medical missions with useful 
hospitals, which ai'e proving of great service to the com- 
munities in their neighbourhood. One such has been 
recently established on the ckssic shore of the Sea of 
Tiberias, and done so much good to the native that they 
have been led to look upon the physicians as demigods. 
What reduces human suficring and promotes health tends 
to make a heaven of earth. 
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Improved System of House Drainage. 

Until the eighth decade of the nineteenth century A.D. '_ 
the style of the fire-clay Biphon-trap that was generally put 
upon house-drains is that shown in Fig 412,* but, as will 
be seen, while this provides for the locking off of the gaa 
from the common sewer, no provision is made by it for the 
ventilation of the tiouse-drftia+ A slight but highly -impor- 
tant alteration, however, made in its* shape, a,B per Fig. 413 
(which shows perpendicular section, just as does Fig. il2), 
not only shuts off the gaa from the comniou sewer, but. i 
also allows the drain leading down from the bouse to be J 
ventilated. 1 

One great objection, however, I made to the style of trap I 




J, 413 was that the surface of water exposed at x is far 
too great, while no provision is made to prevent the lodg- 
ment anil accumulation of floating fieces, &c., at x, Another 
objection i^ainst Fig. 413 is that the water cannot be seen i 
'ng into the trap. On these points Fig. 413 is qo.J 
than many other traps ; that was no reason, however, J 



trap, a .._^ _^__ ^ 

aadaediment whioli aecnmtjate in ttiis uniidle <A "**. ' — t- v*.i«^ia. 



why these faiiltB should continue to esist. Upon thinking 
over the mutter, therefore, a new form of siphon-trap came 
into my mind, aud as it not only removed all the above 




objections, but; was also quite mm\i\e, a.w\ c!>.-^\6 «t \wing 
easily adapted to existing dYMns, aw\ \a ■ci'mvj -jwwso*. 
purpoaea in connection with Vic.u?«-AvB.TO=%ft"Aa,%«^fe^A> 
*P^. 1875, applied for Letter V>a.^eut l-« ^^., ^-"^ -"^ 
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arrangementa with Mesara. J. & M. Craig, Kilmarnock, 
Scotland, for its manufacture,* and its wide and increasing 
popularity shows that it supplied a public want ; it com- 
bined simplicity and cheapness with thorough efficiency and 
ready adaptability in a manner that is not found in any 
other trap.t This ia partly due to the "cascade-action, 
as Professor James Thomson, of the University of Glasgow, 
termed it, of the water when flowing into the well T of the 
trap, and to its simple siphon form. 

I'iga. 414 and 415 show vertical sections of Nos, 1 and 3^1 
forms of this improved disconnecting ventilating siphon-'i^H 
trap. 1^0. 2 is shown with seat or sole S.if ^H 

In tiie 6-in. size, the surface of water exposed at Y, Fig, ^1 
41S, is under one-Hfth of a square foot. Owing to thia and 
the drop of 2 in. or so which the water gets in falling from 
the drain branch w, into the well of the trap at Y, the 
objections made above against Tig. 'tis are removed in Fig. 
415, and instead of the flow-down of the water merely 
running away underneath the floating ftecea as at x. Fig, 
413, the fall of the water at Y, Fig. 415, breaks up and 
carries away the faeces, &c., thus leaving compar-.itively pure 
water always at Y, Fig. 415, in place of the usual accumula- 
tions of filth. In setting these traps the best plan is to fill 
them with water, which shows the exact amount of both the 
drop and water-lock. The No. 2 form is the better one to Uie.^M 

* They have agenta and dep6ta in man^ oities and tnwnB, Mesan^.^H 
Walter Mauforla^ & Co., Saraoen Fonndrj, Qlasgow, sapply thtt'^H 

f Both Mr. Baldwin Latham, C.E . and Mr. Jolin Honeyman, 
F.B.I.B.A., approved of the vertical drop ; the latter wrote ma that 
he oonaidered it a distinot improvement upon his own " 8oniar8ot " 
trap, and that he would oae my trap in preferenoe. Drain-trapa with 
round edges are nob 8o Belf-cleanainfr us thte with the sharp edge atw. 
I always use the Ko. 2 sl^le, ax wiUi it the worlnaan need nob leave 
cemeut sticking np at bhe onter Joint as with No. 1. Partly for thia 
reBBon SlessFs Craig have pedueed the price ofNo. 2 trap to the aama 
as No. 1, BO aa to give no eicuae for usiog No. I. Teb smih ia the 
porversiby of homan nabaie that many masons, &a., prefer to ose Uia 
ujerior No. 1 trap. See Fig. 416. 

J Ab bhe Philosophical SoeiBty's Exhibition, Glangow, 1880, the onlj 
firat-olass award with medal granted in the Sonitat; Seobjon to any 
exhibit in fira-olay was awariJed to this trap : while ab the Intama- 
tioual Medical and Sanibar; Exhibitioa, Ijondon, 1881, it received two 
firet-oiaas awards : and at the London " Healtbenos," in I8B4, it got 
the gold medal ; at Bdinbargh, in 1956, it ^lA 'Ciia !&-is!r TOsSasi.-, iS. 
Olaagon; in IflJ^S, tlio author'a esMtilta TOi»a.li;& 'iiB lasftji. <*. 'iii*' 
" " In-sUlutti. -^ 
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The amonnt of wat«r-lock or dip of the tongue z, H^l 
415, into the water may be about or fully 2 in. : more is un- 
necessary and does more harm than good, especially where 
water is running through the drain every day. Dr. Fergus 
agreed with me upon thia point. In the case of the lead 
aiphoD-traps, eepecially for basins and baths hisids the house, 
I recommended a greater water-lock, but the circumstances 
are quite different. 

At page 70 of " Reports of the Medical Officer of the 
Privy Council and Local Government Board," New Series, 
No. VII. A.D. 1876, Dr. George Buchanan, in his report 
upon the outbreak of enteric fever at Croydon, recommends 
the use of a trap upon a similar principle to mine to be 
placed between the house and the sewer ; while Mr. Baldwin 
Latham, at page 408 of the 1878 edition of his elaborate 
work on " Sanitary Engineering," after describing the recent 
Model By-Lawa issued by the Local Government Board in 
reference to House Drainage, saya : — " This is, in fact, tha 
system patented io April, 1875, by Mr. W. P. Buchan," &d 

The portion of my patent which agrees with the Modd 
By-Lawa is Fig. 5e, but Fig, 5a (see Fig. 407) of saim 
patent, where it can be applied, and I have often done it n 
conjunction with Fig. 5B, is better. 

Fig. 417, with the soil-pipe going up outside of the v 
shows the plan ordered in the Model By-Laws, while J 
407 agrees with clause 16, page 9, of the " SuggestionB " 
to drainage, i&c., drawn np by Mr, Eawlinson, C,B,, 0.1 
for the Local Grovemment Board, and pubtiahed at the ( 
of 1878. See also Fig. 461. 

Shortly after the introduction of my No. 1 trap, f 
in Fig. 414, 1 found it necessary to improve upon it by ti 
addition of another opening, this time on the top of the oir 
end of the trap, as shown in Fig. 415, which illustrntes i 
No. 2 style of trap. 

One reason for the addition of thia extra opening, shoi 

at E, Fig. 415, was that I found the masons or other trad<d 

men in fitting in the (No. 1) trap, were liable to leave t 

cement sticking up inside of the pipe, at the joint as shoi 

at B, Fig. 416, and as a consequence the trap and the draifl 

behind it soon got choked up as shown at C and D, Fig. 416, 

io the discredit of the work. 1oTBmOTft\)o.>i';«ai.OT&%\.\«.t- 

/ag up at B, a hole had to be cut in tVe Ui^ cV 'Otvfwwj ?&■«_ 

bat, aa prevention is better than cnife, ^^ w oV^Yoaa 'Oi»tJ|g| 
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would have been better to have had a proper opening at H 
at first. It was, however, with this as with many other 
things, experientia docet. 

In Fig. 415 the outer opening E is closed with a lid, but 
when the opening at E is used as a ventilator for the drain 
or sewer beyond the 
trap, then a pipe is 
carried up from E, 
Fig. 415, as sho\7n at 
E, Fig. 417, where 
the lid is shown 
higher up. This lid -p^ ^^g 

can be sealed down 

with lime, to prevent escape of sewer or drain air past it, 
but in such a way as not to prevent the easy removal of the 
lid when desired. I use strong cast-iron lids in my own work. 

By the insertion, therefore, of such a simple yet efficient 
style of ventilating trap as Fig. 415, which is the better one 
(Fig. 417 shows one mode of application), the foul gas from 
the sewer is not only kept back as formerly, but also, in 
addition^ the inner side of the siphon-trap at w, in conjunc- 
tion with the opening at A, serves as a ventilator for the 
house-drain, preventing that accumulation and concentra- 
tion of drain-gas, the horrid smell from which I have so often 
felfc proceeding from an opening newly made into that por- 
tion of the house-drain just behind the old form of siphon- 
trap. It follows, therefore, that supposing the drain inside 
of the house to be leaking, the fresh air coming in through 
A, Fig. 417 (or it may enter as per A, Fig. 407), dilutes any 
bad gas in the drain greatly, and makes it less dangerous. 
Greater safety to the inmates is, however, derived from the 
use of the Sectional System of drainage, where a special shaft 
is put up to ventilate the drain, and the soil-pipe trapped 
off from the drain at the bottom and ventilated ;per se. 

See examples of this Sectional S3^stem of drainage in 
Figs. 407, 410, 411, 422, 425, 430, 461, 462, 463, and 471. 

With iron gratings in the middle of the street above the 
sewer, as shown at L, Fig. 417, the fresh air can enter down 
through these gratings and the diluted foul air come out 
ahave the roof at c, Fig. 417, where the wind would c^\x^ nS^ 
away. I designate this the big\i-\ev^ «^^\ftxcL ^\ <3^Q:sk<^y^^sst 
sewer adr in contradistinctioii tot\i^\o^\^N^«^^^"^«^>^^*^^^^^^ 
by ushig ihc ^'ratings in tho attoot^-\>o'0^ ^ \sJ^^ ^asis^-^ 
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lets, allows the sewer air to blow off under our noses, and, 




Tig. m. 
'^hat ia worse, our mouths, m y^ac* olta^ *«•■*«. y«t^i 
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CinitiDgs for sewerB should be in the middle of the street, 

and at the centre of crossings, never in the line of or 
close to the footpath or pavement, aa often very badly 

In cases where there is danger of a pressure of sewer-gaa 
forcing itself post the dip or tongue of the siphon-tj^p, this 
is guarded against or prevented by the putting up of the 
sewer ventilating -pipe, shown in Fig. 417. 

The proper position of the siphon-trap A, Fig. il7, where 
there is sufficient open space, would be from 8 ft. to 12 ft, 
out — as found most suitable — from the house (la varioua 
cases the grating is ouly 1 ft. from the house, yet the traps 
work satisfactorily, especially when not right opposite and 
close to a door)..+ The/re^A air entering down through the 
perforated gratings at A, proceeds along the drains, carry- 
ing any foul air in the drain along with it, up through the 
soil-pipe and out above the roof at F. 

When the soil-pipe goes up outside of the wall, it is o£ I 
coDsidei-able advantage to the ventilation and the insuring J 
of a constant current of air up through the pipe, to place 
oue of my 4-in. Induced-Current 'Fhei Ventilators upon 
the top of the aoil-pipe. I tried the Archimedian screw 
ventilators J for this purpoae, but have given them up, as I 
find the fixed ventilators act much Ijettor, and are not liable 
to get out of order, as they have no moving parts. 

I have found the foregomg 4-in. fixed ventilators (9 in. 
dia. in body) draw up at the rate of about one thousand 
lineal feet jier minute during a high wind, while even when 
there was little wind I have found a good current of air 

■ Dismfecting the bewi^gt air by meaUB of gae bum[ng in the out- 
let fbail may smttliiLbt bu DHt^ful in ventilation sowers and hotipiLal 
drHinr-, but bnising giu ineauH umaiderublo expeuse if to be of unj 
real benefit, und rfaquirua ftttention. 

t In coses wben: rbu ventilating-tTap had to be put in quite close to 
and in front of thu door, I hitye putau iron close lid immei£iLleIf above 
the ti^p, and pnt iu a branch at the nide with pipe led to a convenient 
dintaniie back, from the door where the fresh aix eutranoe grating was 
plaoed, Bee Fig. 4GD, Bometimea a rain pipe, as at 'Big. 411, may a«t 
iia the freah-air inlet. 

J I do not coQiiider Ihe Arohimodian aorew vontilator a proper 
appli.ince for soil-pipoa at all, us when it ie moving the Burew bladee 
prevent the quick admiBsion of air to the Boil-^i^ tiliHa. a. iS«»i*.Si 
diaoharg-ed, and when not moving, in caW ^eaxtei , Siift H5t««"yi5A^ 
oboke up the pipe. Some again make & ^ei^ ''" 
reralvuig. 
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immediately set in through the drain or pipe when the vei 
ktor was put oii, wliere without it there 
of air through the pipe. 

For greater Bafety bo far ae the health of the inmates is 
concerned, the sower ventilating- pipe when put in should 
always go up the mlmle of the Uouse. It ehould be of iron, 
so that rats could not eat it, nud their passage uj) it from 
the sewer roust be guarded against. 

Id gentlemen's houses which have a sunk area at the front 
of tbe house, said area is often a good site for a ventilat 
fire-clay siphon-trap. I have, however, fitt«d them in 
sorts of positions with the moat satisfactory results. 

In places where they have supplanted the old built ceas' 
pools the impi'ovement has been moat marked. Some of 
the fii'st alterations in this way were done at the instance of 
the late Dr. And. Fergus of Glasgow, e.g., at one place 
where there was a large built cesspool at the place before, 
the smell that arose and lasted for a long time after tbe 
cover was removed was very bad. A portion of this smell 
got into the house through the rat-holes. The- cesspool 
being deodoi ised with Coudy'a fluid, was emptied and disin- 
fected and afterwards filled up, 
while the rat-holes were built up 
with Roman cement and broken 
bottles. 

Why so many of these sewage 
gas retorts have been Bet down 
witliin a few feet of the front of 
many of our best West-end houses 
I cannot understand, as with the 
help of the rate they are bound to 
manufacture head -aches, fevers, 
&c., for the inmates, more or 




Fig. 418. 
according as the circumstances happen to be favourable. 



If 



there wore large gardens attached to the houses, and these 

sewage tanks put in at the bottom of the gardens, to save 

and utilise sewage, then one might see some object to be 

gidnod, but there is nothing of that in the cases i-eferi'ed to. 

I have said that at A, Fig. 417, there are two gratings, 

the under one — which may be made of iron, or brass wii-e 

tiiined^js put in to prevent atones ot ri\.ft ^eS&wf,\aVo \is6 

drain if the topmost ttiutln!- "weie oS. Km-Ow^ \«a A *®, 

luider ^rating, Tig. ilS, is to acvve os a a-a^v^'A l« ^^sax- 



IMPROVED SYSTEM OF HOUSE-DRAINAGE. 277 

coal, should it be wished to tiim the ventiJating-trap into a 
deodorising ventilating- trap. I prefer, however, to dis- 
pense with the charcoal in this case, as it stops the draught, 
and I have coiisiderahle faith in the virtues of a. good 
draught of fi'eah air wlien judici(msly applied. 

In regard to the question : — Anil what about the frost ? 
It may be stated that it is now Bearing twenty years since 
these ventilating disconnec ting-traps were introduced, and 
aa more than a hundred and thirty thousand of them have 
been fitted in, and I do not remember of even one case of 
freezing, the cases of freezing — -if any— must have been few. 
The reason of this freedom from freezing is, that the traps 
are put in below the ground, and generally two feet or 
much more from the surface of the ground to the surface of 
the water in the trap. Then the fact of the surface of the 
water in the trap being below the level of tlie bottom of the 
drain coming into it, is also a safeguard, iia is also the 
rounded corner at the iirp of the trap, round which the en- 
tering air glides easily into the drain, an<l so keeping away 
from the water in the trap. 

When the house the trap— especially the main disconnect 
ing-trap^ — is fitted in for is occupied warm watei is often put 
down the drain and ao the trap is heated, and when it is 
heated it heafa the ground around it, and so cold sufficient 
to freeze the water is prevented 

As to those eighth-decade theonsts who prophesied that 
the trap would not work, they hwe been miatiken They 





Fig. 419. 

said bad smells would come out of the grating to the annoy- 
ance of those near by, but complaints on this SLore have 
been easily prevented by the use ol ft\i\ii\^(^a.Ktt\^'*»., ■<»■ 
also by the use of air inl6tr->foivea\iY&^\t W\ «^ •^s.^««■^ 
in Fig. 420, which allows the it6t>\ aw Vi ■^eX.viv'wsJ- ig^^^ 
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air coming out. The proper outlet for the foul air bei 
above the roof. 

In my own buaineaa I do not think I have put in as many 
on an average as one every two years of these self-closing 
inlet-valves for drains, although I buva made often and 
general use of the side fresh-air inlet, not only as a, pr»-j 
ventive against a momentary puif out of bad air, but also "" 
prevent children choking the trap by putting sticks or wi 
down the grating. See Figa, 460 and 470. 

For a disconneoting-trap set as per A, Fig. 417. I pre- 
fer that an iron plaba be put in over the trap at A, and 
the iron grating for the fresh-air inlet to be at the side, 
as shown at a, Fig. 407, so that children cannot choke the 
trap with sticks or wires. The iron gratings and plates used 
in this connection should be strong and heavy ; the small 
ones at least about f in. thick, and the large ones thicker stilL 

The good tradesman who desires to give entire eatisfac- 
tion attends to such details as these, the ignorant one does 
not, while the scamper does as little as he can. There is 
hardly anything where highly educated experience or in- 
Bjiection is more oGcesaary than in connectioQ with 
drainage of buildings. 

Fig. 421 nhows perpendicular Bpction of a 10-in. sqnai 

ventilating iron grating-' 

^^^W^W|r^l3W^™ B, set into a slab of 
^^^p ^^^M freestone about 16 in. 

^^^1 1^^^ square.* This grating 

Fig, 42i_ has 64 i-in. holes in it. 

For traps at the foot of 
soil-pipes and for G-in. drains, I often use grating only 8 in. 
square, with 36 holes in each. It is a mistake in my 
opinion to have too large drain-inlet air-gratings at the 
surface of the ground. For larger drains than 6 in- I use 
12-in. gratings with 100 holes, and sometimes strong 18-in. 
ones with 196 holes. The latter may be over man-holes. 

In Fig. 417, D is the surface grating for the water off 
the back court. A small trapped fire-clay or cast-iron sand- 
box is shown below it, to prevent the sand getting into the 
drain. No air is to be allowed to enter at D. In Fig. 417, 

• The masons ebarged bo higli iot ttieso iiuil. I got pntCTit fire-olay 
A/ooks made at half ^e cost, crtw'hio1iB.gtea.\,TO«u7«r6-osf&.. "Wa^, 
no«-. fr>r •rntfu. parhh, cement or a*^^n\te, im6. 1™ iie^'ci«e«',\ ;^^&| 
use m^ cast-iron frames (or the gratinga ™ ■B^a.^e*. **» -S*** W*« 
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which gives perpendicular section, the bouse drain is shown 
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MAIN DRAIN. 
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OB running right through tVie Yioxi^aft \ \>m& Sa ^» ^^^ 
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stj'Ic in buildings erect«J in cities, ■where the hoiisea 
buildings are packed close together, with only the gablf 
intervening. It is not a plan to be recommended however. 
If the aewor were m the kine at the back of the houses it 
would be better, as then, all the sanitary bttings being at 
the back of the house, no dram with fovd gas m it need go 
through the house, but only a drain pipe or conductor for 



1 




Kg. 423.— Ground Plan. 



Fig. 424.— Groond P 



the rain-water, which could easily be locked off from thai 
soil-pipe drains by means of a ventilating trap. In country 
or anburban residences, however, where the houses are more 
isolated, the drain in many cases does not require to be led 
into the interior of the house. 

• When drain pipes of fire-day oy rtoue-jjOTc tmh through the 

interior of a ionse they should \ie \aiJ en caaciete, kiA, BS\Kt "^i^qu^ 

smoke-tested, concreted all routvA. Qi e^ae, »* ■»"" oVieo. isnia, luik 

«*i»n^ iron pipes for the diain, -witksrigot a-o4(a\ua!*.\<n.-P.teToa.Vcai. 

I *b4 Md wi^^«peraooe8a-openmg6a,Til^aaoii'tiv^^«?'A^!^-B^-S«- 
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The annexed rough sketch (Fig. 422) of the ground-plao, 
of Shaftesbury Lodge, Wemyaa Bay, on the banks of tb« 
Firth of Clyde, will give an idea of how the house was locked- 
off, or disconnected, so far as the passage back of sewage, 
gas into it was concerned, not only from the main drain at 
sewer, but also from its own private drains. I had nothing 
to do with the original work, being caUed in (in Febraary, 
1876) owing to bad smellB being complained of. The large 
main drain is an old square-built drain running through the 
grounds : the bmnches oil' are fire-clay pipes. The idea of 
leading in the fresh watei' is the gentleman's own, a long 
distance being laid with 6-iti. fire-clay pipes to bring the 
water from the higher grounds, 

I may now proceed to explain what I have termed the 
Sectional or Detached System of House Drainage,* towhich 
reference was made some pages bock. Figs. 423, 424, and 
425 show plana of locking oft', not only the sewer gas, but 
also the drain and soil-pipe gas, and other water-closet 
smells from the house. In this case eictra precaution exists 
by having the water-closets erected in a special wing, say at 
the back of the house, and in the apaces marked o. A 
covered or enclosed passage, with a door and window 
(or windows — one on each aide), intervenes between 
the body of the house and the water-closets, as shown 
at ic E, 

While due provision is made for necessary ventilation of 
the passage or lobby K K, the inmates must, at the same time, 
be protected from cold, hence I object to the lobby K K 
being quite open or exposed to the weather. The joists of 
this iobhy ought to be laid across it, and not with their ends 
to the wall of the main building, in order to prevent gases 
or impure air passing between the joists to main building. 
In oases where this extra precaution cannot be had owing^ 
to the house being already built, some such arrangement of j 
Oie pipes as shown ahove ought at ail events to be adopted. 

A, Fig. 425— or W, Fig. 424— is the 4, 5, or 6-in. Fire- 
Clay Disconnecting Siphon Trap, which locks off the draio-1 
and sewer gas, and at the same time allows a continuous'' 
current of fresh air to blow through the soil-pipe. It has 
also a peculiar drop, giving the cascade-like action ageciall^ 

" Thin system is further illuatratei m "Eigft- Wn.,'^W>.'*'' 
The latter. Fig. ill, aho-wH the use o( the inB^wSaEio. ci at 
tie brsncl.ci. 
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recommended by Dr.Geot^ge Buchanan of the Local Gorem- 
ment Board. 

B, Fig. 425, is a No. I fixed exhauat ventilator (in a style 
shown at Fig. 4)J9), on top of the soil-pipe. C is also an 
induced -current fixed ventilator, with 4-in. pipe forveDtilat- 
ing the onclosuro in which the wtiter-closet is situated. 

Tlie erection of this has given great satisfaction where 




done, and where considered necessary a fresh-air inlet may 



be made in the floor, 
position of one of my 
tbe ridge of the hoi 
a G Bbow different si 

, • See test-book on •' 



where most suitable. D, 425, shofre 
No. 2 Fixed Exhaust Ventilators upon 
ise.* It may ventilate the staircase. 
.ylea ol iVft^'G^TKOLiiVMiV" Wash-down 
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CloBete, erected in special apartments projecting bej'ond the | 
house, and with an inben'ening lohby. The house ia sup- ■ 
posed to have no drains inside of its outer walla. TbeJ 
branch air-pipe from the top of the outgo of the trap ial 
shown branched directly into the soil-pipe for the IowmI 
closet as well as for the upper one ; but in many cases it is T 
better to carry up, say a 3-in. lead pipe from the lower i 
closet trap up past the upper closet and then branch it into J 
aoil-pipe as here shown ui Fig. 426, and 
as also shown in Fig. 461, or else carry the 
ventilating pipe up through the roof by 
itself on the piinciple shown at a Fig. 1H7. 
This, Fig. 4a(i, style of connecting the air- 
pipe has been in use in Glasgow, especially 
where the soil-pipe was inside and of iron, 
for about thirty years back. 

I show it in illustration. Fig. 69, of my 
patent of July 9th, 187S, but I was rather 
astonished to read some tinie ago of a 
person in the United States trying to patent , 
it at the end of 1888 as a new idea of his ' 
own, his claim causing some sensation and 
annoyance there. An attempt was after- : 
wards made to patent it in this coimtry, '< 
but it was money wasted, I suppose, as I 
have never as yet heard any attempt to 
claim it here. Possibly the patentee, seeing 
it illustrated in my patent and published 
elsewhere long before his time, saw that 
there was no use to try and claim it. 

Other ventilating -traps are put on at the 
foot of the other pipes, as A=, Fig. 425, and Fig. *20. 
V and V, Fig. 424. By thus dividing the 
house drainage, as it were, into section's, only the minimt 
amount of sewage gas is allowed access to any particular ' 
pipe, viz. — what is bred in said pipe itself ; hence I consider 
the plan shown in Fig. 424 much safer than the plan 
advocated, in 1876, by the Local Government Board. 

X, Fig, 424. marks whore the sewer may be ventilated 
from, if desired, by means of a special pipe carried v.ij tA 
above the roof, but many petaotia ota^ea's, \» Nisi*Sa.\fc ■*&«. 

wer up their private pipes. -^^^ 

either the eoil-pipea or oOaci ^\^% ^w^.'Oo- ^«'^"^'=- 
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leading into the house are allowed to Tsntilato the commt 
sewer, then the maaimum amount of sewage gas and dangi 
included is let on to the house. 

When the aoil-pipo is allowed to ventilate the drain — and 
the Local Government Board appears to say that it should 
ventilate as long a poi-tioo of the drain as possible — then a 
medium amount of sewage gas and of danger included is let 
on to the honae But when even the dram is locked off 
from the house as in Fi^ 424 then supposing something 
went wrong onlj i rnntmum amount of sewage gas can get 
access to the house and so the maTimiim if safety exists 
withm it 
Fig 427 shows vertical section of one of my No. 2 traps 
(Fig 415) in sita, with 
the air opening carried up 
to the surface to admit 
fresh air to the drain, soil, 
or wdste pipe, through 
the iron grating E, as also 
shown at o, Fig. 429.* 
D Fig 437, is a plain 
4 m or 6 in, — according 
to size of trvp, &c.— com- 
mon fire chy pipe with a 
hranch as at H. 

This side hranch H is 
for a ventil a ting-pipe for 
the sower to be attached 
when ^Tiahed, By this 
aiTingement tlie vertical 
opening D remains clear to be u'led for examination or 
cleansing of the ofi/ef side of the trap at a moment's notice 
and without disturbing the ground, hy simply lifting 
the iron pbto F and then the fire-clay lid G, heneath,+ the 
latter being made air-tight with a little lime which is easily 
removed. In some cases a ring of india-rubber pipe haa 
been used under o. A is a soil-pipe or drain-pipe on the 

* Id many cases it is preferable — eBpeeially where trieltj- ohildron 

ars abonf. or people walk ovw the ■plate— to lutva a oIobb bnt movable 

iron plate at b, and tho grating toonesiieiiafitm'tni'vB.'Fi^.V^ and 

4Z0. farther on. , ..-^ ^ , 

/ /n raj' own practice I pieier&emato-te ■SOT.,'* 'a«%™^«S 

ie maily broken. 
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house aide of the trap, K may be a rain-pipe or fresh-ao" 
inlet if E be a solid plate, as in l''ig. 411. So far as I am 
aware the arraDgemeat on the outer side of the trap is unique 
for combined eniciency and simplicity, while the arrange- 
ment and practical working as a whole seems much better 
than where more cumberBorae and very much more expen- 
sive appliances have been used, and with which the ground 
has to be opened before getting access to and seeing tlie 
outer aide of the trap. 

If wished, a movable metal grating, perforated or ribbed, 
or like Fig, 418, may bo placed or secui-ely suspended in the 
pipe D and below the branch H, if any fear is entertained of 
rats from the sewer getting access to the pipe H. 

Instead of setting the trap in the ground as in Fig. 427, 
it is often, especially 
where it is extra deep, 
placed inside a man- 
hole, as shown in Fig. 
428. In this case the 
outer opening of the 
tnp in the mon-hoie is 
generally closed by hav 
ing the hd cemented 
down under M , but if 
it IS wished a short 
branch dram pipe maj 
he put in js per dotted 
hues at M, to ventilate 
the outer side of the 
trip by a strong iron 
pipe led up from the side of M at B If atcoss vertically to 
the outer side of the trap or dram at N by liftmg the lid A is 
not considered enough, an extra branch with ii'on lid, as at C, 
may be used. In my own practice I have not found this extra 
branch at c necessary. K in this sketch is the drain from the 
house, Q is the house side of the trap shown open, the arrow at 
Q indicating the direction of the fresh air which enters down 
through the iron grating L. In some cases it Is not desired 
to have a grating at l, so a close iron plate may be put on 
at L, which is easily lifted when wished, and fresh ait mi-i 
be admitted into the man-holft Ai'y a, siiia ifls-i^\& 
or as found most suitable. , 

Fig. 429 was au attempted coiAnbu^vi-o. \»wis*^ ^ 



h-aur^^H 
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tical aolutioa of the sewage-gas problem,* It 




of Uttmg up a water-cloeet, e\t\\OT ■w^\^l. ot ■w\'flw3fl.\. ^'Sra^ 
' JVa-. i29 is probttblv nearly ™riecl, a» aRMiiiA. «is^<, «^'"*^'1«»> 
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siphon -trap,* which for combined efficiency and sinipliciti 
was, some thougliC, in advance of ajiy plan previousiy pub- 
lished. The novelty or speciality in it — the open pipe A in 
the sketch — was suggested by a. perusal, about seventeen 
years ago, of the article on " Sanitary Science," in Blttckie's 
Encyolopffidia, by Dr. Robert Bell, F.F.P.S., Glasgow. 

My intention in 1874 was to lock off t!ie drain from the 
soil-pipe and water-closet ; but the intention here is to keep 
out, as far as possible, any gas that may be bred in even 
the soil-pipe itself from the water-closet. This is effected bk J 
shown in sketch.i- O is one of my cascade-action ventilating! 
drain-traps. D is the fresh-air entrance channel to the trap ^ 
and soil-pipe E. This soil-pipe E being surmounted by one 
of my 4-in. induced-current ventilators K, a constant cur- 
rent of air is expected, and will generally be found to be 
passing up the soil-pipe. This up current will tend to draw 
in air from the open channel at A, at the end nearest the 
soil-pipe ; while, if an opening existed in tlie branch soil- J 
pipe k', no bud air from the upright soil-pipe would get | 
access to the house, but only through the short portion oi j 
branch soil-pipe, about 2 ft. long or so, fresh air pouring in 
from the end of A nearest the water-closet. 

Again, owing to the ventilating-pipe u, no bad air could 
gather in the branch soil-pipe. B is a swinging valve that 
might be put in if wished of tinned copper, but I consider 
it unnecessary. M is a Bramah valve closet, but a wash-down 
and near a window eBpooiuUf , looks to have an element of imperfeotlaii 
abontlt, bencHmun; will pr^erEijjr. 425 with Fig. IGOatfle. It iadiffi- 
i/ult to attain ubxolute penectiouiti tbia Hublimary sphere; same have 
boaatod of having maauged it, but I could never ueo it as yet. 

* I have still a attrmg &nay for rctoiniug the inaide siphon-trap. 
Mt. JumuB Moctear, when maoaging partner of St, Bolloi Chemioal 
Worka, who uiperimenled with water-trapB, told mo that he eatdlj 1 
got the gases t« pass through the wutor, but foiled in all hia uKenipts ^ 
to get ferment germs to patu through. He hoped yi:t to uunuge the fl 
latter, hut his failures hitherto show the value of water iu kenmig m 
back germs aod diHease-bie«ders from the Louse or inner side of the 1 
water trap. The Dmleoulos of the gases may pass freely thniugh 
between the molecoIeH of tie water, and ihawert tcadtly m imptrfecU^ 
vmtilated pipes, but the genus, being many tinies loiger, oumot get 
throngh in the same wav. Experiments mode by Dr. ITeil Gaimiohael, 
and described to the PhiloBopluisd Society of Gla-^gow, in February, 
18B0, prove thiH, and bbu paper by Profeosor Tyndall, at page US, vol. 
xivii. of tie Prooeediugs of the BoyoJ. Sooiets (Jjm4!sa\, Ve^"ii». 
kwdlrdFew aiy mm sttentioli t«. SeoalBU pasja 'i'i's lA'Oas.'W'St- 
t T6is pJon is beat for olofetswheteflieia MM EJi«*n>i.'««i^"^'*'*^^ 
^Ubw above the open ohannul. C<jnipaJte^.tW».ai.'E\«i- '"'«' sm "k^^ 
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closet would be bettei'. N is the lead safe, with safe-pipe 5^ 
carried outaide and with hinged vulve at its outlet end. B 
is the level of the floor ; Q is tlie water-closet window ; 8 ia 
a vontllating-shaft for the water-closet enclosure, which may 
be surmoimted by a ventilator, The gas globe W and ven- 
tilating-pipe V are more necessary for rooms than W.-c.'s, 
but put in here mei'ely to illustrate an idea. In soma cases 
the pipe V might bo allowed to blow off, as shown ; in other 
cases it would be better to go out as a ssnall tube by itself 
in order to keep np the heat, and so prevent tendency to 
down-draught' 

Only one water-closet is shown leading into the upright 
Boil-pipe, but several may be led into it, as in flatted houses 
or large private houses, and by carrying each branch soil- 
pipe, say, 3 ft. or so along the wall, and leaving about 2 ft. 
of it open at the top, as shown in section A of the sketch, 
then each water-closet is locked off from the soil-pipo, 
so far as the passage back of sewage gas into it is 
concerned, without interfering with the free passage out- 
ivards of the water and soil. J is the soil-pipe continued 
upwards above the roof, full liiameter; L ia a rain-water 

iiipe, which in some cases may with perfect propriety be 
ed into it, especially if no windows are near.f Its worst 
effect is to tend to supply the ventilator with air, instead of 
the air being forced to come from lower down. It is only 
ticked in as a suggostion, however, and people can please 
themselves. The top of the open channel pipe at A is 
covered with a perforated lead, zinc, or iron gi'ating, tm m 
shown at " Section at A," which, while providing for j 
fectlj free ventilation, at same time prevents snow or a 
thing falling into and choking the channel. This gratiaj 
also prevents the passage of soil down the pipe being a 
by any person from a window upon a higher lovoL 

When the smoke-testiiig of drains and soil-pipes, &g.-'^| 
introduced by the author in 1875 — became popular, tJ ' 
style of open channels on the branch pipes was object 

* Id the hoasa I ouuupied iu 1S7S I usud tubes 
produota of gas oombusliuu at thu sliding giajtatier in 1 _ 

tlie tubes worldiig up and dovn wiUj tbe gasalier. This kept the 
of the room pure when the gaa was lighted. A fixed tuba ■esver' 
Uie atohen. Eieetric light umy by -aTul-li^ ubiiate all tbia ; bat 
eleotria Jig-its ventjlation is needed to oaicj ott\kB\«ah. 
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to as tending to maka it moro difficult to test tba pipes iii\ 
side, as wliea tlie smoko was ap[ilitwl into the ti-ap D, Fig. 
429, it camo out at the opou vliaDnels, wliicli, i£ high up, 
might be difficult to get at to paste up when testing. 



that therefore 



The atyie, such aa shown in Fig. 430, 
preferred, viz., with all 
tlie branch pjpea air- 
tight, and thou the 
smoke should only come 
out at the air-pipe v — 
unless when the uir-pipo 
off tlie top of tho outgo 
of tho inside traps is car- 
ried up above the roof 
separately. 

Thia sketch. Fig. 430, 
repreaeuta the way in 
which the waste-pipes 
from the kitchen-sinks 
are now trapped off 
from the drain in many 
of the Hatted tenement 
houses in Glasgow. 

In this case, the ver- 
tical 3-in. iron pipe i, 
has tho branch waste- 
pipes from six kitchen- 
sinks coming into it. It 
delivers into a 4-in. dis- 
connecting trap T at its 
foot. Tiiia trap has an 
iron access-plate P above 
it, while to one side 
there is the freah-air 
inlet grating A.* The 
outlet is above roof at 
V, with or without an 

exhaust ventilator on ^'S- *3''- 

its top. 

At page 383 of the SanUanj liecm-d (London) for June 

15th, 1877, reference is made to ti ^aTgex wjTwsiaKw.'ai*^ "^^ 

• Other eianipJefl of side freah-iiir uAeta -sHi. \je HSfe-o- ■a. S."g«P- ^^^' 

469 and 470, farther on, AJflo hi 




a aiiiT,"EVg, flV.J 
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ProfesBor E. Fiankland to the Roya.1 Society, "On the 
Transport of Solid and Liquid Particles in Sewer Gases." 

In ilia paper Professor Fronkland says, " It is, there- 
fore, extremely improbable that the mere flow of foul 
liquid tlirongh sewera can impreytiate the circumambient 
air with suspended particles ;" but after explaining certain 
experiments he goes on to say, " Hero, then, in the break- 
ing up of minute gas bubbles on the surface of a liquid 
consequent upon the geneiation of gas within the body of 
the liquid, is a cause of the suspension of particles in the 
air. If, therefore, through the stf^nation of sewage or con- 
structive defects which allow of the I'etention of excremen- 
titious matters for several days in a sewer, putrefaction 
Bets in, then gases are generated, and the dispersion into 
the air of eymotic matters is very pi'obable. It ia of the 
greatest importance that fuul liquids should pass rapidly 
and freely, through drain-pipes and sewers, so as to secure 
their discharge from the system before putrefaction seta 
in." See pages 542 — 545 of the Proceedings of the Koyal 
Society of London, for Febmary 8th, 1877.* 

One lesson to be drawn in practice fmm tfaeBe experi- 
ments is that a siphon water-trap with a small body of 
water in it, which can be often easily renewed, is safer upon 
a di-ain or at the bottom of a soil-pipe than a large pit cess- 
pool, the influx of even clean water into which often merely 
dilutes the foul stagnant water, and stiiring it up, causes it 
to throw off more sewage gas bubbles than in the quiescent 
state. Water in a good sijihon trap acts as a filter. 

"Flushing ".drain-pipes with /m(i water has an element 
ot evil in it, as said foul water leaves a dirty deposit upon 
the inside of the pipe, which after drying may allow disease 
particles to got loose. In this connection when a drain 
which has been ehoked is cleared, it should not only be 
well flushed with clean water and disinfecting liquid, say 
muriatic acid, but its interior should also bo fumigated with 
the fumes ot burning sulphiir blown into it, as the flushing 
liquid may oidy cleanse the lower half of the pipe, and 
leave the top half still dirty. The neglect of proper flush- 
ing and fumigation may, in some instances, lead to develop- 

• If Bowag-B is reallj to bo taiAlVs «irc»a. co.ya&l'j away from the 
AouoBBuffiyient wat«rmuatbo BUowtA to io ao. "2i!fl>j!iiiii »k(i»n» 
doea nttlo if any good unleaa tt oau eiiiaii^ ftia "ea&n 'w«'a-tg^ 
water-fluab for oloseU int« iovii gailniiB, oi lao^- ^^H 
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ment of cases of diphtheria, especially should children come 
under the influence of the atmosphere from the drying and 
stinking drain. 

Amongst the pseudo-improvements in house drainage 
suggested within the last few years by non-practical men, 
I here give sketch of one that was highly puffed up in the 
professional journals about the beginning of A.D. 1880. In 
this case a disconnecting trap is put on at the bottom of the 
soil-pipe to lock off the sewer gases, rats, &c., but any good 
it could do in that respect is completely stultified by the 
air-pipe put in from the outer side of the trap 
and connected to the air-pipe of the soil-pipe 
inside of the house ! 

How the genius of the author of this grand 
design managed to throw such a glamour 
over the brains of the critics as to cause them 
to praise up such an absurdity is a curious 
problem in our nineteenth-century journal- 
ism. It is only one, however, amongst vari- 
ous foolish plans that have been promulgated 
and extolled through the press, and it should 
serve as a lesson to the public not to take as 
gospel all that appears in print. It also 
suggests the question : Supposing the author 
of such a design were really entrusted with 
some large job where more elaborate com- 
binations of pipes were used, how many 
dangerous mistakes might really be made ? 
The only chance of good work from an 
amateur plumber is where the work is sublet 
by him to a properly qualified practical man, to whom, how- 
ever, it might be better to go direct. There is not much to 
be gained by incompetent or nominal supervision, although 
really good and honest superintendence or inspection is 
worth paying for when required, as it often is. 




Fig. 431. 




CHAPTER XXXII. 

General Drainack and Ventilation. 

■ Before bringiug our remarks to a close we may add some 
farther iufonnation relative to the proper laying down 
of drains Tjithin and around houses, &c., and also as to the 
ventilation of buildings. Wherever the drains are well 
laid, securely jointed, and properly trapped and ventilated, 
it is a great btnefit to the house and also a great boon to 
the inmates ; hut if otherwise, the house is damage<l, and 




its occupants often seriously injured or Killed In the lower 
fiat, the pla&ter on the walla may often be seen damp and 
bulged out m a \cry unsightly manner for se^eial feet up, 

• In country hooBes, with the water supply derirod from wells, 

disease and death are often produced o'n'ing to leakage from baddnunB- 

oc dirty filopH, &o., thrown un the groimd getting- into the wells. The 

water moving in a circle — well, dstem, stomach, drain ; and well, 

cistem, stomach, drain, again, for ho ranch of the same. In niich 

oireumetanceH people should be careful whom they invite to the honsa, 

for a diseased visitor might damage the whole family ! Then, again, 

it is anything but a friendly act to invite a friend lo stay at one's house 

where eithen the interior aimosphora or the water supply is poUoled 

bj the aewAge. Towndungste&iaOTieaLOBTQaTOjreon fields sometimes 

pollate the water supply. Dr. EteneititllOTuanicS. O\o»^w« ^te* a 

f£U7 ill tereatinff and matruotive exB.mv\e (A ItoB'ifi ftw 

of lie Piilosojdiioal Swiety oi Giaago-w," Tfi.wc'a, v 
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a signal bhat the houao in that part at least is in anything 
but u healthy condition. 

To prevent dampness in the lower flat and the damp 
rising up the walla, the following plan oiight to be atrictly 
enforced by all awthoritiea, viz., when the walla are being 
built to lay down a layer, a little browler than the wall, 
either of 4 lb, sheet lead, or of elatea bedded in cement, or, 
especially for the outer walla, of Caithness pavement, said 
layer being put in either at the same level as the asphalt^ 
aa per Fig. 432, or otherwise as may be moat suitable. 

In Fig, 432, H H is the asphalt, and J J J the layer of 

Above the asphalt a, layer of Ciiithnoas pavement may be 
put down if wished, especially for the kitchen and lobbies j 
but where pavement ia not wanted small wooden joists may 
be pnt in on the top of the asphalt, and then wooden floon- 
ing laid down, while the spiice between the nnderaide of 
the flooring and the asphalt could easily be ventilated by 
holes cut through the outer walla and perforated iron grat- 
ings pub in.+ If the ground ia very damp, or a spring 
exiata about it, drain-tilea should be put in or other provi- 
sion made to carry ofi' the water, and the work so executed 
aa that neither bad air nor rats can get into the house, 

Aa disease and premature death are now considered by 
educated 'people, and, in fact, have been proved to be due 
to purely natural causes, it is the province of the sanitary 
engineer to do what he can in his own sphere to guard 
against or remove these causes. The time has gone past 
for either sympathising with or allowing foolish fatalism to 
sit with folded hands and stupid superstitious resignation 
in the midst of unhygienic surroundings. Aa emphasising 
the value of giving plenty of ventilation underneath the 
flooring in ground flat houses, reference may be made to 

• Pettenkofer'B eiperimenta aa to the permeability of ■walls, or tho 
passage of air Eind gases tbrongh bricka, eandstune, oonorete, fto., are 
worth rememberiDg here. See p, 410 of the Sanilaiy Jtieerd (Iiondon) 
for December 28th, 1ST7, See also remarks on Oroimd Air and 
Dampness, bj Dr. B. W, lUohardson, in the Introduotion to " Om 
Homes, and How to Make thorn Healdi;," a capita book lately pub- 
lished by Messrs, Cassell, Fetter, (Talpin, & Co., London. 

t Tbnmgrh and throngk ventilation, with a snffioient number of 
openings (more smaller oponinga are bettsn ttiaai isra "\Kt^a cn«*i'-» ». 
groat prevBativoaf "dry rot"; ciaTente (A tt«^ aia "^Jw-TJi^.^^^^^ 
■Foorf bHing- unfsTOnrable to the giQwtb lA wuSifcrniji »a ""^ *'™~~ 
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the deaths from suffocation by coal gas, as by the breaking 
of the gas-pipe g underneath the pavement P in Fig. 433, 
With the wall of the building w w, below the level of the 
pavement, built of nibble stone'*, gas escaping from the 
pipe & can, generally speaking, easily get through said wall 
w w , and all the readier hll tlie space below the flooring v, 
if the ground B B lu not 
asphalted When the 
^—1 Ens gets into the space 

■■ I li iw the flooring it 
II rises up round 
I lit it into theapirt- 
iiitiit abo\e If, now 
ever, the space below 
the floonng is well yen 
tilated by sufiicicnt and 
Jaige enough openings m the wall'*, as indicated at A A, then 
ihe escaping gas gets diluted, and so may rise up into the 
apartments in sufficient strength to alarm the inmates 
without snftocating them As a still further preeitition to 
the passage of CBcaping gas from pipe G into the buililmg, if 
the outside of ihe will at t from the pavement level to the 
foundation be cemented, it will be more difficult for gas to 
pass into the building ^ 

The abifence of piecautions such as these was j robably 
the cause of the deaths of whole fanuhes from suffocation 





by gas escaping from a gas-pipe situated as at G, which hal 
gat broken under tlio pai'cment.* 
This suggests also that an outlook should be kept for un- 

• Sinne writing' above annthPTiam\\j,wil\RCT™i._^M»,'H;iaa.«nwBaKi 
membcm nearly killed by gas cBcaimi'S c ' "' '^ 



OBNERAt. DRAINAGE AND VENTILATION. 296 

necessary holes through the walls of buildings below the 

ground, and especially next the street 

The dirty habits of our progenitors were often the cause 
of disease, while, as regards drainage, its absence, or the bad 
planning and often equally bad workmanship of what was 
attempted, were continuously productive of evil. 

Where houses had drains these were made of atones, often 
a flat stone bottom and irregularly filled-in stones at the 
sides, as per sketch, Fig. 444, through which the rata had 
often free access to the interior of the house. 

An improvement was maiie when the atone channel at 
bottom was hollowed out and the size of the drain 
lessened, and especially when it was better built, as per 
Fig. 44.^. 

Sometimes the drain was cut in the solid rock, as per 
Fig. 446 (which shows verti&d cross section), and lai^e 
enough for a man to walk through. 
In doing so one had to watch not 
to get soaked or befouled by the 
discharge from the soil pipe s in 
passing. 

These rock-cut drains oftm 
passed through the muldlo of the 
house, the dlning-table perhapi 
resting upon the floor F, tij,lit 
over Of adjacent to the drain i 
The regular occui>anta of tli 
house may have felt nothing deh 
nitely wrong for years (or it Ic-ist 
the governor wouldn't admit it), 
while visitors might sometimes Fig 1*6 

lose their appetites or sicken m a 

few days. In some cases, however, it Ins been the owners 
themselves that suffered , deliy in rcctifjing the diainage 
clearing the way for the ntw lud at one time improliihle 
looking heir. 

It is not genuine hospitality to invite either friends or 
acquaintances to stay in insanitary dwellings. To do such 
intentionally in the hope that evil might come to them, 
would be equivalent to administering poison. 

In connection with these Wfttitawft W^ji^.w^'^^ M^'*K^a^^«' 
—Fig. 447 gives longitndim\ vfcrt,\ta\ mw-^aotvo"^ T\r~'\'^'s 
often set down between the \vo\iaft aa^ '''^^ ovWw-^'^ -^ 





Fig. 447. 
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(!ram whether that oiitf ill were a street ae^rer, a s; 
a held 

In a number of eases cesspools were set down inside the 
walls of the hou'fe This was ignorance, in giving trade to 
both the mason and the undertaker, virtimlly digging a 
grave for itself. 

When tie smoke-teat is applied 
into the sewer or outlet end of 
the drain, as at h. Fig. 447, 
the smoke often easily gets into 
the house-side of drain D, either 
over the top of the "tongue" 
or dipping-stone T, oi" round its 
end or otherwise. When cess- 
pools are either retained or put in 
now, the dipping -tongue may be dispensed with, and a dis- 
con net ting-trap, such as a Buchan'a No. 2, or No. 8 trap, 
put on the drain from the liouse as at T, Fig. 448, which 
shows a rough ground plan. 
In eases where it is desired 
to have the outflow from the 
cesspool purer than ordin- 
arily, settling chambers are 
sometimes put in as at u u u, 
Fig 449 The three up- 
5t quate level across while they are 
ht the difference being that the 
a a shade higher — say i in —than 
the one beyond it, 
and so with the next 
one The outlet at a 
IS preferably about 3 
in lower than the 
inlet it D. 

For general house 
use the spigot and 
fiucet style of vitri- 
fied lire-clay drain- 
pipe shown in Fig. 
450, if good, makes 
a very serviceable pipe, tor OTdina-vj ■pw'5cs«&,y. \t ia pro- 
perly Uid ami securely antX amooVU-if \wr\c&. "Wvs^ vi»a 
made in /engths about 3 it.\oTvg,ot ufvie,i:,a»i-Km.-i\«.'^^ 



Fig, 448. 
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q( various sizes, say from i in. in diameter upwarils. The 
Bmallesfc size in general use * for the main drain of a house: 
is 6 in., which size, with a fall of 1 in. In 40, or more, wiJli 
rim off a great deal of ordinary house sewage and rain- 
water, especially if the pipes are smooth inside and laid 
regnlarly, and all the joints 
welt cleaned off in the inside 
with a scraper. This scraper 
- — which may only be a half- 
circled piece of wood, about 1 
in. thick, with a handle at- -^^ 45(i_ 

tached about 3 ft. long or so 

to suit the length of the pipe — must he so made as that il 
edge will not sink into the joint when being drawn aci 
Nine-inch diameter pipes are often used wliere 6-in. 
moat 7-in. would serve far better and also he cheaper. 

One mode of jointing the pipes is to pack the joints well 
with clay. This often does pretty well, if properly done, 
where the ground is not very firm, aa it allows the joints 
to yield a little without breaking ; + but where the ground 
is solid, and the pipea can be laid down without fear of 
sinking, then I prefer the joints made with either Roman 
or Portland cement, and plenty of it used,} Some use 
gascon or hemp ; but the joint filled full of cement ani, 
cleaned flush inside does well. For all side connections ' 
generally prefer branch pipes to be used, the branches bei] , 
inclined to suit the run of the pipe, as per i-, Fig. 472 ; tbi 
angular branch not being so apt to cause a chokage as th( 
square one. 

In practice I often found the plain round pipe. Fig. 450, 
wanted something to enable a first-class job to be easil] 
made, and also to prevent liability of disturbance of thi 

• I have often had a fanny fo see 5-iii. drain pipes a 
many uasea in place of G-in. 

t An objoution to soft material for jointing is that it is boreable liy 
woi mH ur tke rOoti< of treus ; in Butue caHCa &b latter havD complete^ 
filled up the pipe. Tho Roman cement seta quieter but is not so hard. 
I If at all poHsible no drain -pipes ahould be laid down in the interior 
of a house, where drain-pipes must pass through a house, aoue sup- 
port the nse of euffidentl; strong iron pipem, the jainta of whioh may 
be nm with lead, whDe special eyes could be gut ia, ?a.-| •sseir^ ■b.i^^. 
feet or so, to serve as aewHs opemnga ', ^Mt ^ot flawe ^W -s^ii^^k^ '*^'^ 
fiTB-cIflj-pipe (Jieimproved pipe Witt TeB<:,Kiii-»Mtt\™^V'a*«^;^;^*^^ 
opening at Hiiilablediatancea, sliovni m'E\s&. ^Si'V. '^^^>*^'^. ' ^— 
be UHcd, and the pipoa laid upon a»4 B\iir(jwie&-'^1 •asQ.ei'^ - ^m 



|)ipea and breakage of the joints before they were set, 1 
from rolling of the pipe owing to ltd being round. To rec- 
tify this I invented and patented an improTod fire-clay or 
stoneware pipe with a flat sole or feet, which flat sole pre- 
vents the pipe from rolling. Then in order to enable the 
bottom of tho joint to be more easily and securely made, 
this flat sole projects a little boyond the fancot and a little 
back from its front edge, which allows the liand or tool to 
be got in wider the joint and front of faucet, and so while 
easdy putting in the necessary cement at the bottom to also 
wipe off tho surplus properly to edge of tho faucet, and ao 
make a tight joint. This is found especially useful when 
the drain-pipes are laid upon eitlier a stone, cement, or con- ■ 
Crete bed. Further, where the drain-pipe is to be ceraentedJ 
or concreted either half-way up or all over, tho atyle of th«9 
flat sole or rest allows this to be easily and well done. See] 
other style of the pipe, Fig. 452. 

Again, in laying down drain-pipos T often wished to he 
able to look along tlie inside of the pipes before they were 
covered in to see if they were all clear inside, but with the 
ordinary pipes below 9 in. diameter, although the usual 
round eyes the full size of the pipe might be put in, they 
were too small to let the head in, consequently to get over 
this objection, while patenting the above pipe with the flat 
raised sole or feet, I at the same time introduced and -j 
patented a Imgitmlinal access opening, with longitudinal-J 
movable lid, which opening, while being tlie full broaiith of 
the pipe at least, is made two oi' more times as long, and so 
allows the head to be got easily in to look along the inside 
of the pipe ; a lighted candle being held down at another 
opening or down the cleansing eye of my disconnecting 
trap, the state of the interior of the pipe can be easily seeOa 

Should it be necessary to pnt in a rod or long cane U 
clear the pipe such can be far more easily put in intofl 
longitudinal opening 18 in. or more long ihan into a 
hole only about 6 in. diameter. 

Figs. 451 and 4S3 give longitudinal and cross vertiealJ 

sections of these improved pipes, which are supplied byJ 

Messrs. J. and M. Craig, of Kilmarnock, the makers of| 

wy traps, who are the sole manutaclurers. They hav^ 

agentB and depots throughout Ocvb Vii\?}i.wcv wi 

supply them readily. Thej recevsiyX k«m>\ q\ t 

tfie Internationai Medical and Sawtw:^ -S,AvA^%V.v«w,^ 
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don, 1881, and from the Sanitary Institute of Great Britain, 

A, B, and D are views of the attached flat sole, which may 
extend alonj{ the pipe any length, cis a movable flat sole 




block, which may lio used when the attached hloclc is short, 
aa shown at A. e is the ii-on Hd for the opening, which, in 
its place, may ho made tight either with lime or with Hmo 
or sand and a thin coat of cement on top, as most snitable. 
Some use red lead putty for the iron lids. When the pipe 
is not to be concreted below it, the earth is simply packed 
in under and around the pipe. 




In Fig. 4.^)3 two long rilis A A are used instead of the 
solid block. When wished and for greater strength, the 

• Theae pipes have been nsed inter alia bj myaelf in work done for 
MesHra. Campbell Douglas and Sellars, nrcbitects, Olaa^w, nsatAeh- 
no-Cloicli, ou Looh Etive, and for Mr. John Honpyinan, F.It.I.B.A., 
nt Ontigton Ciutlc, Stirlingi<liire : likewise for Mr. James Thomson, 
F.R.I.B.A., GlaB^ow. They were altw iwkA \t3 ^isssw,.'«'*i. ssSt 
Wilson, with consent of the atAitef.t, a^. 'liie ^t^ »;«oKi^ "^fS™!^, 
Statioa, Glasgow. Mr. Thomai VJaisrai, ttn4n'"»^Ai^>»**™^ 
(fiem for tiio drainage oi new Boot! S^oo\», »."i^ wi o.X. m 
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space H between the ribs may he filled with Portland ce-* 
ment before laying. This is an extra strong drain-pipe, and 
very useful for laying on earth or soft ground. See Pigs. 
471 to 474 for branch access-pipes and bends. 

Figs. 453 and 454 are vertical sections of square fire-clay 
blocte Boitable for either iron gratings or plates to be set 



s° 



Tig. 4S3. 



me 464 



I 



into. The former is intended for level ground, or for ss- 
phalt or cement ; the latter for gravel or for grass. Fig 455 
is vertical section of square iron box fnme which I often 
use in place of the fire-clay bioclts the niai^in outsulo of 
grating being much leas it looks neatei Fig 456 is 



Fig. 45S, 



Pig. ir,c. 



one of my square alop-j 
across It has n project] 



ionea made of tire-clay, 1 ft. 

m or pap at the bottom, to fit into 
the pipe, so as to prevent aoaka^o of the ground Fiq 4.57 
IS horizontal plan of one of the strong cist iron gratings 
referred to at page 25b i,aad also shown in Figa 453 to 



1 




Fiff 4 ST Fig 4o8 

4SS), the size in this cose being taken aa 10 in. (. 
328.) 
A very common practice exiata ve^wATO" Wti 

wasft-ZiOiises — which I have couAemi^eiV \e,\^ ?Xsi: 

daily where the waah-houaeia vj\ib.TOt\va^'.i\?.^'v'Ooa\s 
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ing. I iilliule to the uae of those iron "bell Imps" with 
the movable covers. They I'oadily choke up, and so the 
cover is taken off, or lifted, to cleanse them out, when up 
cornea a rush of sewage gas from the drain and passes up 
through the houee. The covers ai'o also often left off. None 
such eliould be put in, but, instead, a 4-in. fii-e-tlay siphon- 
trap (the same shape as the plumber's lead one), with an 
iron grating, and slop^tone above it, as shown in Mg. 45B, 
whicii combination I have teniied "The Anti-Bell Trap." 

Kg. i28 shows vortical section of a No. 2 Buchan'e <lis- 
conneoting trap placed inside a. single manhole. I have 
done so as occasion needed for a number of j'ears back. I 
have likewise used two manholes, as ehowii in Fig, 459, vin., 
one on the house side of the main trap and one on the 
stwor side of the tiap 

In this case the new access-pipe shown in Fig, 451 was 
also introduced, the pipe on house side of trap having the 
iLi-ess opcniUj, without the lid aa seen at b, Fig, 459, so 




Fi^. 459. 

that in this case the access opening acta as the fresh-air 
inlet to the drain as per the arrow T. The access ojienins 
beyond the trap has the lid on and cemented down as 
shown at il, but when desired the lid xaa.-^ \K,\i'i*sA.*«s vi-^*^ 
mine or dear the drain. The WAb as, &«^t (i\*i •sS^Ssc&i-^is^'a 
of Sre-clay, but purchasers shoxiVi \tvs\B.'t 'iv.- ^■<'™' ^^*^ ^ 
being stronger. If it is wiahei to \e'a'iSi3.'iK.'0oR.«»"*'^"^ 
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fLUHBINO. 



ulei^^ 



of the drain this may bo done at the bninch or eye D ; 
as stated at Mg, 428, if it is not wished to have an : 
grating right over manhole as at L, it may be placed at any 
convenient distance and an air-pipe led to B on a similar 
principle to Fig. 460. 

At one large mansion-house in Stirlinq;shire (" Craigton," 
near Fiutiy), where Fig. 4&9 Btyle of fitting in iha main trap 
has been adopted (in this case the trap is a 9-in. one), there 
are other fifty disconnecting ventilating traps on the branch 
drains, viz. i in. and 6 in., No. 3, so that supposing the 
trap C from any cause failed to lock ofi^ the sewor gas from 
the drain I, each branch trap would still act as a barrier to 
it getting into the house-pipes. The air which enters at L 
and B after traversing drain A, goes up a special 4^ in. strong 
iron ventilating sliaft carried above the roof and surmounted 
by one of my 10-in. Induced- Cur rent Fixed Ventilators. 
The pipes were laid on a bed of concrete and after being 
jointed with cement were concreted half-way up, but any 
portion of drain passing inside any enclosure was concrete 
all over. All the traps were concreted to prevent leakage. 
The holes in walls through which either drain-pipes, or soil 
or waste-pipes, &c,, passed, were all made good with ce- 
ment.* The work was done to order of Mr. John Honey- 
man, F.E.I.B.A., Glasgow. 
Fig. 460 shows a modification of the fresh-air inlet to the 
ventilating-trap, when said 
trap is too near a door, t It 
is also useful in preventing 
children dropping pieces 
of wood, &c., into the trap. 
In this case a square branch 
or eye pipe, C, is [lut in 
above the trap, and a pipe, 
D, joined to it and turned 
■ in any direction as mo.'^t 

GUitablB. B is the iron grating for admitting fresh air, 
wliile the top of the trap is in this case covered by an iiim 




)t only in order to prevent any g 



T bad air ^tting' into the houses along the outbade of the pipes, but 
aiao to keep out rata or other -vetram, aWvM biioh visit the nei^li- 



boiirbood. 

f This side fesb -air inlet is coming into mtti*Ltn.0Te ^ci^m^u^ 
t^oe is being, understood, not only iot ■p«^6lx^.^s (Jt-J**^^ -dm^, 
«s Mteted, hataiao for preventinB tomijoiiws ■e>i«^o'^^'* ™«A\-«-fi.^.a.. 



QENBRAL DRAINAGE AND TKNTILATIOS, 303 

^late A. The gritting B may also be sot in jilumb in face 
Of a wall, the pipe D boiiig carried forward and bent up 
to suit tho locality of the grating. See also Fig. 419. 

I'ig. 461 shows in vortical Boction the general arrange- 
ments for providing, in a satisfactory, safe, and simple 
manner, for tlie water supply and drainage of a house. This 
diagram may be studied in connection with Figs. 415, 424, 
425, 436, 427, 428, 430, 461, 459, 460, 462, 463, and 471. 

The trap marked a' b' shows how I have Leon in the 
habit of trapping off the soil-pipe from tho drain, while at 
the same time providing for the proper ventilation of both 
soil-pipe and drain. This trap is the same as that shown 
at Fig, ilCt. The size in this position is generally 6 inches, 
which size costs about nine shillings, 4-in. size less, and 
9-in. more. O and u are two of my Induced-Cun'ent Fixoit 
Veutilat-ora.* £ is the overflow pipe of the clean water 
cistern, with one of my self-acting block-tin bell traps in 
tho cistern. K is one of my blow-in giyceiine jointed cowls, 
shown here upon tho supposed high-level inlet ventilating 
pipe for drain. I have never as yet, however, required to 
put up this high-level inlet pipe so surmmnled upon any 
of my jobs ; although I have used a plain vertical inlet pipe 
6 feet or more high. The dotted line H indicates another 
style of overflow pipe for the water-closet cistern. Seeing that 
Fig. 200 bell-trap is not used, it should have a hinged valv« 
at its outlet end. G is clean cold-water su]>ply off the main 
to sink and bedroom on lower flats. On toji flat the fresh 
water is shown from a cistern. J ia a water-closet trap, with 
the safe as usual above it, and upon the floor, but under the 
water-closet This trap J may have a sheet-copper bottom 
added on it, to prevent it being holed by a lazy servant, 
say, poking it to get rid of something that should not have 
been put down. 

The trap A is the ventilating-trap dividing the house drain 
from the sewer; the opening at A is a strong perforated or 
ribbed iron gratiug— I prefer and use tlio former — for tho 

oIoBst IB let off, or a vnnd wkvr oata with oxliaust power on the grating-. 
It being much more difficult for snicll to get out at b than vpilh Ihe 
f^ating at A, becniue all the fretih nir in the ]upc, u, has ilrst to be 
puiilied or Hucked out, and tiiia p^pe, n, maj be either one, two^oi 
three, or more jardsiulength. "While T.W.'io^KMi'i'KfmtHiHtiiai't'asi^ 
ueing' this side rrs«li-air inlet loi about Si 4qrieii.^cK«^(4»S«-.*'^™'^^^^ 
late])- appUvd for a patent for it, aa it il -woyo a-o. k.-D. ^'*>'^''' "^"^ ^ " ;,» 
y • tfcHtof thlMle,aooul^li^lgtoBize,iIOIDt«B\■^ft>W^i«^%**''^^■^^'*' 




Fig- V.\. 
admission ot fresh air. It ia eaaij tftmo-iw^ \ 
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examine or dean the trap. B ia the axamination or cleans- 
ing eye on the outer side of the trap. It is covered by an 
iron ptate, having a cemented-in fire-clay or iron lid beneath 
to prevent the sewer gas coming out 

The ventilating pipe from the acwor, as at L — or for the 
drain as at N — ia connected to and led ofT from the side 
branch attached to the vertical pipe. This plan, while 
allowing full and free scope for ventilation, provides for 
ready examination of or easy acceesibility to outer end of 
trap at a moment's notice, without disturbance of or lifting 
the ground. The plan was patented by me, but ia freely open 
to be used by all parties using my No. 2 ventilating traps. 

I do not here enter into the question or propriety of 
ventilating the public sewers up private pipes ; I only hei'e 
show what I consider the best mode of attachment when it 
is done. M is a cleaning or examination opening upon the 
drain, with iron plate and casMron lid underneath, the 
latter being cemented down. 

My patent pipe,* see Figa. 461 and 472, with the longi- 
tudinal access opening and lid, is in many cases the best to 
use for this. The space between pipe and surface of the 
ground may be built with bricks and cement, and have an 
iron plate on top like J, Fig. 351. 

Instead of the kitchen sink discharging into a disconnect- 
ing siphon-trap, as into one of my No. 2 traps, it may 
discharge into one of my patent grease-traps illustrated and 
described and shown in position at H, Fig. 471, and Figa. 
350 and 351 ante. 

Fig. 462 shows a ground plan of the drainage of Armar 
dale Castle, in the Isle of Skye, aa altered and improved by 
me on the Sectional System in the spring of 1BS7, for the 
Right Hon. Lord Macdonald of the Isles. A, B, a, D, and B 
are closet soil-pipes inside of the house, with separate 
Bucban's 6 in. No, 2 disconnecting traps f, g, h, i and J 
outside for each. These latter traps have side fresh-air 
inlets aa indicated, and as was illustrated on page 302. In 
the case of F trap the outside rain pipe "S aetsaatha 
fresh-air inlet. 



fubUalied by ProfeaBor F. Pntzeys, ot litKft, a*^aje&.\i^ i-_. 
iitaeja, these traps and pipes are iD.'UBtre.t^ aiA iwranunKs^^iA-. ™^%^ 
BO ire the imsh-dawn oloaeU. Uy fcio4'<BnSfflB.Urt:».«c»>i^i®"°* 
indbree atjlea. ^^B 
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Where the drain pipes enter the house as at b, 0, and D, 
they are laid on and eurrounded by concrete, and have my 
access pipea with iron lids for easy exuniiriation, &c., when 
wished, without disturbing the pipes ; most of the rain pipea 
are trapped at foot separately ; but No. " 11 " trap serves 
for three rain pipea. The scullery aink has a Buchan's 
greaae-trap M set outside in the court, in style shown in Fig. 
351. The other sinks are also trapped outside separately. 

The drains going along the front of the house are kept 
distinct from those going along the back by the two 9 in. 
No. 2 Buchan's traps in the manholes. The fresh air enters 
each manhole from the side fresh-air inlet, and after passing 
along the inside of the di-ain goes up the two blow-off pipes, 
which are carried up above highest vents and each blow-ofT 
pipesurmountedby the No. 1, 1. -C. fixed ventilator, Fig. 489. 

The traps marked " 7 " In front and " 15 " and " 14 " at 
back prevent bad air getting behind them. The soil-pipes 
A, B, C, D and K are each ventilated separately to above the 
roof. The ■blow-off pipe z is 4^ in, diameter inside, and 
the other one 4 in. Both are of strong iron soil-pipe 
pattern, and are red-leaded inside to prevent them rusting 
up. The outlet eye of the No. 2 trap in each manhole has 
a lid sealed down with lime and a little Koman cement on 
top, so that access to outer end of trap can easily be got 
when wished. It does not do to use Portland cement to 
seal down these access lids, as it gets too hard. The " main 
drain " in this case is a built one, discharging into the sea ; 
it was not considered neceaaary to put up a ventilating blow- 
ofl' pipe for it as it is not air-tight. If pipes are put in for 
the main drain at a future time, a blow-off pipe might then 
be put up from off side of the outer eye of the trap in the ^^^ 
upper manhole, in stylo indicated at H, Fig. 428. ^^| 

In lifting the sealed-down lid on the outer end of a traj^^H 
in a manhole the tradesman or person doing so should tako^^| 
precautions not to get asphyxiated by a rush up of bad air. ^^ 
To prevent this the person might simply loosen the lid, and, 
having fixed a cord to it, go out of the manhole and then 
pull off the lid, and then allow eufficieut time, according to 
circumstances, for ventilation before going back into the 
manhole. See page 238. 

Fi^'. 463 is a ground pla,-n ol 'BaX-avo^X. C'i&'Oi'a, ■fcXro.'o*- 
entirely rebuilt and enlarged m \mi Itoto. v^^^v^ M *^X,\. 
Tbom8on, Esq., F.R.I.B.A., axdntect, Q>\as^':>^N A^* '^'^ ^"""^ 
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Hon. Henry Campbell- Ban neiinan, M.P, The drainage, a 
seen, has been carried out by Mr. Thomson on the Sec- 
tional System ; all the soil-pipes, wosto-pipts, and rain-water 
pipes being disconnected from the drains. A on the 6-inch 
pipes indicates my patent access pipes, with longitudinal 
(ipenings on top and iron lii* 

B shows position of the No. 2 Buclian's disconnecting 
traps. is the grease-trap (shown at Fig. 351) for sink. 
D indic;ites the soil-pipes; £ waste-pipes for baths, basins, 
and sinks ; F, rain-water pipes. The four min-pipes and 
their drain inside of the house are kept clear of sewage gas 
by the Buchan's disconnecting trap set outside. J is the 
ventilating blow-o9 pipe for the drain along front of house, 
and H the blow-off pipe for the drain along the back. The 
two join into one blow-off near H, which is canied up to the 
top of a high tower, where it is surmounted by one of my 
No 1, Fig. 489, fixed ventilators. There is a Buchan's dis- 
connecting trap in each of the two manholes. There are 
access pipes every 40 feet or so on the main drain. Gart- 
shore House, recently rebuilt by Mr, Thomson for 
Alexander Whitelaw, I^q., has ite drainage on the Sectional 
System. Likewise Tulliechewan Castle, James Campbell, 
^E^q., and Stracathro House, for James A. Campbell, Esq., 
M.P, Also Moy Hall, Inverness-shire, and " Cottrell," neat 
Cardiff, for The Maclontosh of Mackintosh, " Woodbauk," 
Ealloch, for W. E. Gilmour, Esq., Dalton Tower, West- 
moreland, and many other mansions and housss, &c., 
throughout the kingdom. 

In executing the drainage of Armadale Castle and Belmont 
Castle, the blow-off pipes of the drains are placed at the high 
end of the drains, so that the current of air through the ^^ 
pipes may go in the opposite direction from the water. ^^M 

In Figs. i6i and 465, however, the air and the wateru^^^ 
currents are intended to both go in the same direction. C)^^^| 
and D, Fig. 464, are blow-off pipes for the drains. The ^B 
fresh air for c drain entering at the grating A on the ground, 
which may have a light self-acting valve under it, as per 
V, Fig. 420, to let air in but none out. d has its fresh-air 
inlet from the pipe B, whose top is 6 feet or more above 
the ground. Fig. 465 is from my patent of March, i'l-id, 
1883. Several persons since tVieft \.\a.\*i \ivMn'^e&.">5Misaro«. 
plan as novel and grand, but llies «*iT>i 'uio ^a.^a '^ "isHsv-is. 
B» Erery ptoprietaz ot a. houae i-Wu14\«i.nv, a. V-'^a 'A'l'* &i*™*^^« 
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afi new. Ill Fig. 465 botli coveis above tlie trap are solit 
iiDu plates. 

In the article on Sewerage in the now edition of t 
" EncyolopBdia Britannica," Professor J. A. Ewing, F.R.S^| 
illustrates the Buchan traps, and aclinuwlcdges tlie "excel-l 
lent aerviuo to the cause of sanitary reform rendered byW 




the diDconiiuctioD and ventilation of house-drains and soil- J 
pipes on the principle which Mr. Buchan has advocatad." 

Mr. A. Lindsay Miller, architect, Glasgow, says the intro- J 
duction of the Buchan trap, shown on page STO, and tb<i 1 
system of ventilalioo I 
inaugurated therewith, I 
have done more for the 1 
adtincement of house 
drainage than all other 
appliances put together 
Mr Jamea Sell are 
I A architect of the 
buildings etc for the 
International Exhibi 
tion Glasgow 1888 
permits me to state that J 
hl^ &vm 3.re in the haHt m 

appliances for their lUuinage wovV, anA i\4 so V« •ao&l 




Fig. i66. 



■Exhibition dvM 



the mam dianttimei^io?, u-*.^ * 
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fied for insertion on the drain between the public sewer and 
the biiildings being a 15-iDch Buchan's trap. 

I here give Eome illustratioiiB of the tra[ia in two pieces. 
Fig. 466 shows a Buchan's trap, No. 2 style, in two pieces 
— tBrmad " No. 6 " — with the well H of the trap tbe same 
diameter as the inlet branch B, and the outlet end F. The 
part A B being movable, the branch inlet B can be turned 
round in any direction. Sometimes a second inlet branch is 
put on as indicated at D, which may be used either for 
water or air. In other cases there may be three or more 
inlets. In my own worlt I have seldom used more than one 
waste-water inlet branch into the same trap, and especially 
for drains. 

Wliere the drains have been deep I have sometimes made 
one main trap receive one or two side drains as wcU as the 
drain behind it, in order to have only one deep manhole, or 
save expense, &c. In the case of trapping and ventilating 
street sewers in sections, which may yet become much more 
common than at present, it might be often useful, to save 
expense, to use traps with two or three inlets, as indicated 
in my patent of A.D. 1883 and as illustrated farther on ; 
only, of course, when the one trap is mode to sene for two 
or more drains the aerial dtacormecticn is not so complete 
as when each branch drain or branch sewer liaa its own trap. 

Fig. 467 shows another idei of i 
A-D. 1880, viz. contract- 
ing the well B of the trap 
to about one-third or 
more less than the inlet 
and outlet.* This is often 
done for sizes from 6 in. 
upwards, in order to 
make the trap mora self- 
cleanaing by having less 
surface of water at H. 
The value of having a 
smalt surface of water ex- 
posed in the well (hj of 
the trapis indeed strongly 
expressed in my patent of April, 1875, and aea ^■^^ TUV 




Fig 467 
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finti: Tlie ejt ami nation eyeE on the outer ciid of trap 

my [liitoDt of May, 1877, 1'hia Fig. 467 trap is term( 

No. 10 Buchan's Trap. 
Fig. 468 shows the Jateet improvement ujjon, or modifi^ 

cation of, tlio Buchan trap. It is known aa No. 8 trap. 

VVhilu tlic ivcllcjisaljout 4| in. diameter when the inlet and 

outlet ends B and D are 6 in., 

the toji freah-air inlet and in- 

Bjiection opening &. ia larger, 

VIZ S) in. in diameter. This 

^i\es moro Bcope for inepeo- 

tion and cleansing, and allows 

the head of a man to be put 

lu to look along the inside dm 

the drain coming into thafl 

trap to see if it is all clw 

and no cement stickmg up ati4 

any of the jonits and no tooh oi bricks, or atones, &9^-W 

left mside the pipe to choke it This style of trap can I 

had in \aiiotis sizes 
Fig. 469 18 sketch of a No. 8 Buchan's trap in silu with! 



1 

lie^H 

a^^ 





Fig. 4Gy. 



the fresh-air inlet grating o, several feet to one f 
the trap, P is a strong cast-iioii metal plat« set in a_. ._ 
frame, for getting access to the well, or house-side, of t 
trap. 
Fig. 470 is sketch or groimiV-Y^a-iv ol iViB smuq trap, wili 
side fresb-air inlet at G, and wiuiWo-w-oS i^^ s ■a.\.\a!Sc«&.^ 
■outer eye d of the trap. ¥ ia eltv c,-&.MiimB.'aRiQ. ti-^ w 
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eye, for getting at the inside of the ventilating drain and-'J 

liottom of the blow-off pipe J. H is the drain coming from' J 

tlie house. I 

In Fig. 471 is shown the ground-pkn of a house, and indi- 1 




t^ating in detail the fittings now used in executing the drain- , 
age of a large house — say a country mansion — upon impraved J 
principles, and showing two different ways of carrying out 
the ventiktion of the th'ains. At the back of the house the 
ventilating air-current in the drain is shown aa going Ute 
same way as the waler-jlow, the blow-off for the drain being 
at D. J 

At the front of the house the ventilating air-current ia 
shown as going in the opposite — and, aa yet in practice, 
more customary — direction, from the water-flow, the blow- 
off being at B. The writer has executed the work aatisfac- j 
torily in both ways. I 

In Fig. 471 we will supjiose the house stands east and I 
west, with front to the south. In that case the manhole at i 
the south-west corner contains both a 6-in. No. 6 or No. 8 
Buchan'a trap J in two pieces, and also a single branch ao- 
ccas-pipe K. This access-pipe has a strong iron lid, sealed 
down with lime and a thin coating of cement on top of the 
lime. The small outer eye of the trap is also sealed down 
with lime. 

The trap and the access-pi-pft a.xa'Nie'ttJOT \a">c«."titt'^^-^^ ^ 
Bet in Portland cement coiicret,e. t^ifi it^.^-^^ "■™^'*' ^^ 
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trap and drain along the front of the hoiiee may he at A, on. j 
surface oi the ground, through an iron grating, say 10 in. I 
square or so. 1e some cases the side fresh-air inlet may be- 1 
by a 4-in. iron pipe set up at end of house 7 ft. high or j 
more, and near f. The trap J in the manhole prevents oil I 
aerial communication between the drain going along the 
back and the west end of the house and the drain along the ' 
front of the house. 

When the lid K in the manhole la lifted, the water from 
both drains is seen uniting and passing on. This pipe here 
may be 7 in. diameter, or if it has a good fall of an inch or 
more to the yai-d from the manhole 6 in. may do. Both 
main drains coming into the manhole may be 6 in., or partly 
6 in. and partly 5 in. j some of the branches being only 4 in. 
L is a 6-in. double-branch access-pipe. N shows position of 
the soil-pipe in a large mansion house,* which delivers into 
the No. 2 Buohan trap J. This trap haa an 8-ia. iron 
access-plate above it, the fresh-air inlet gi'ating being round 
the corner at F, as shown. The two traps, J J, on ea^h aide 
of the main entrance, are supposed t« be 4-in, No. 2 Bnchan 
traps for rain-water pipes. K may be either a soil-pipe or 
a bath or basin waste-pipe, with fresh-air inlet at a. w is 
an access-bend ; 0, a little farther along, is a box-trap with 
tone for surface water, as are all the gratings marked O. 

s a 4-in. strong iron blow-off ventila ting-pipe, painted with ^^ 
redlead inside to prevent rusting up. It should have a 4-iD. ^M 
access-eye with iron lid at its foot, as indicated for D and B V 
blow-ofls. ^ 

The access-pipes K, L, and M, which have strong moveable 
iron lids, enable the interior of the pipes to be viewed at 
any time, to see that they are all clear and clean inside. 
They are also highly useful in case of chokage. 

At P, Fig, 471, there is another 6-in. No. 2 Buchan trap, 
with the drain from the back of the house delivering into it 
sideways. This trap may either be set in an inspection 
chamber, or manhole, or not, according to its depth. If it 
be less tlian 3 ft, deep, and in easily and readily dug-up 
soil, a manhole may be unnecessary, or merely optional; 

• At " Straoathro," the reeidenue of Jamea Ales. Campbell, LL.D,, 
M!,P., the relative positiuns of two of Uie Buil-pipea and their taai. 
nir-pipefl are aa ahowu at N and r. 'I'hej Va-o^rBen. "il&Bca isaiEs.'^SSA, 
workipg qmte satiafantorilj and void OX ofittiiivi. ^ -qoSa. 'J'S''^si »%» 
/rajfi-airin;efaford™iDaaiidiwU-pipeBatmaii7iiOaei\io\«*»,'«>™''***'^^ 
&c., applied ajs per f, u, or s ^U 
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hence it is inditiited merely in dotted lines. It will bo 
sei'Vud that a eido-pipe leuds off at an angle from each 
the two vertical openings of the trap. The one otf the 
outer eye of the trap leads to the 4-in. or 4i-in. iron blow- 
off pipe E, which ventilates the main drain or sewer beyond 
all the tfaj)s. The other pipe leads to the 4-in. or 4i-iD. 
blow-off pipe D, which ventilates the drain going along the 
back of the house. The fresh air in this latter case entei-8 
at c, which may either be an iron pipe set np about 7 ft. 
high or mora, or an iron grating at ground level. In the 
latter case the inlet may be fitted with a self-acting valve to 
let air in, but none out. 

As indicated by the small outer circles at D and E, it is 
useful to have a 4-in. eye neiir the foot of the blow-off 
pipes, which eye is closed with an iron lid and lime, so that 
access can be got at any time to the foot of the blow-off 
pipes to see if they are clear, or to stuff them at foot tern] 
rarily when smoke-testing the draios. 



i 




Fig. 172. 



Fiff. 473. 



When the blow-off is at the lower end of the drain, as at 
D, both openings on the top of the trap are closed, each by 
a round moveable iron lid, the smaller or outer one being 
most securely sealed down. 

s is a side fresh-air inlet on the ground for the No. 2 
Buchan trap, J, for a water-closet soil pipe. T is either 
a 3-in. iron pipe acting as fresh-air inlet or a rain- 
pipe, the trap J in this case serving for a wash-basin 
and batb. 
H is s. Buchan's grease trap tor tV ftt\ik\w'j w^. "^ibk 
tie air-iniet c at head oi drain Were m^^ Ni^ - "■ 



delivering into eithei 
' ' g tunic. 

Fig. i72 is an enlarged view of the single-branch patent 
Biichan's accesa-pipe, shown at K in Fig. 471. The longi- 
tudinal opening on top is closed in silu with the strong iron 
lid shown in Figs. 451, 452 mile. In this case the hr.inch 
L, Fig. 472, is to the lefl. Of course, tho pipe can bo had 
with the branch to the right, and also with two branches 
as at L in Fig. 471. By having the access-opening where the 
branch or branches join, we see into not only the main 
drain, but also the branch drain coming into it, which is 
often very useful. 

Fig. 473 shows an access-pipe with rounded branches R 
and L (i^ right and left), one on each side, to serve for 
branch drains coming towards tho main drain at a right 
angle. 

Fig. 474 shows a Buchan's access-bend. In this case the 
bend is said to be to the left. 
The circular opening has a strong 
iron lid of suitable shape to go 
inside its bent longitudinal recei> 
tocle R. 

In closing down the lid this 
must be so done as that it can be 
easily lifted again without hurting 
the pipe, consequently it is best to 
use some lime first, and then a skin 
of cement on top of it. In some 

cases sand would do in place of lime, with a skin of cement 
above the sand ; or red-lead putty may be used. 

Some architects and sanitary engineers have advocated 
the use of an access-opening on the top of each drain-pipe, 
or of having the entire upper half of the pipe in pieces (Uie 
pipe being thus like the letter U with a bonnet), so as to 
get at the interior of the joint of each pipe with liie hand ; 
but, aa may be seen by a glance at Fig. 475, this is quite 
unnecessary. Supposing it were desired, or really necessary, 
to get at the inside of each joint with tho hand, this can be 
done in a tradesman-Uke manner, as in Fig. 475, by having 
each alternate pipe an access-pipe. The spig,ot end. (itya& 
intervening pipe L being got at Imia ^b aatKi^si-awsisisfs: 
wiiVe the faucet end of l can \io g,oi^ a^ V-cq'to. '* - - , 
opening a, each access-opening gWm^ acaeee. \*> '^''«*i V*^ 
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It is not really necessary, however, in general practice to 
have the access-openings so close (only i ft. (i in. or ao 
apart), as shown in Fig, 475, 

To huve them about 10 ft, 15 ft., 20 ft., or 25 ft. apart, 
or aceordin" as the branches come in, as shown in Fig, 471 
anie, is much more sensible. 

It would, generally speaking, bo a pure waste of money 
to have an access-pipe for every secouil pipe, as shown in 
Fig. 475 ; while as for the notion of having the di'ain-pipe 
of houses, &c., laid in two halves, that would be to throw 



'-* ^" 



Fiff. 47.'). 



away a lot of cement, while making a very weak pipe ; ana^^ 
with such an enormous amount of jointing all along both 
sides of the top, as well as the joints, of the U-shaped pipes 
and the lida, there would bo far more scope for aerial 
leakase than in the way I recommend, while the drains 
so laid would, as a whole, be much weaker, and, in my 
opinion, much moi-e liable to get out of order and leak than 
if laid as indicated in Fig. 471. 
Fig. 476 shows vertical eross-section of Buchan's improved 
egg-shaped pipe witli longitudinal ribs 
A A. The space between the ribs may 
be filled in with Portland cement or 
concrete for greater strength where 
tlie ground is soft, or an extra strong 
job wished. The intention of the egg- 
shape is to make the pipe more aeu- 
cleanaing than the round ones, espe- 
cially for sizes above 6 in. diameter. 
The outer line in Fig. 476 indicates 
the faucet of the pipe. 

Fig. 477 shows longitudinal section 

improved pipe with raised bead a A, all around the 

ind of the pipe, for the purpose of centring said 

spigot end bettei' in the iaucet ol \.\ift next pipe, as shown 

&t B li, and ao leaving a morei et^ubX sy'"^ 'i^'^'^'*'^^^'^'^'** 

cement This pipe is also made smi aa'^^^i.sA^i-s ^«(aM. 

rf^. and M. Craig, KilmamocU. lii =iwATOs, iTOB.-swi«*. 'b-SS^ 
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cement, the joint would be more secure than it often is if J 
it were more the practice to wiiah or hrush the outside (rf J 
the spigot end of the one i>ipe and the inside of tlie faucet 1 
end of the other with u, brush dipped in cledn water; then I 




Fig. 477. 



before putting; in the one pipe into the other, put i 
little cement into the inner end of the faucet at n s all \ 

When the entering pipe is pushed home some of the J 
cement will likely protrude inside of the pipe; this : 
immediately scraped off, of course, with the scraper in 1 
ordinary use for that purpose, before the cement ha 
time to set or harden. 

We have been illustrating how to execute drainage work I 
in the way safest for the inmates of the house ; Fig. 478 3 



*6-oP ^E Bp C o £ [ . C I 



W^ Fig. i78. 

shows how the work should not be done if it can bo avoided. \ 
In this case A, B, and c are water-cloaeta, all with thei 
pipes in direct communication with the drain L M, 
bath or haain, whose waste-pipe delivers into the soil-pipe 
of the closet A. E is a basin or sink, the vjos.ta-ij%^jfe. <A.V^i^5^^. 
ia disconnected from the dram Aj'j tio-ft Vw..'^ ■%-- "^ "^ ^*' 

Mtchea sink with a greaae-tta.? J. ^^fti/e J?*^ ,'^??jS^. 

hll right, BO is the rain-pipe o -wHxUSSs ^-vs 
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K is a No. 2 Buchan'a trap, with two inlets for the di 
M and N and the one outlet P to sewer. 

Now thia plan ia partly right and partly wrong — what I 
condemn is allowing the smell of the drain to go up the 
soil-pipea A, B, and c, and especially when said soil-pipea 
are inaiJe of the house, and permitting the smell from the 
closets A and B to got access to the soil-pipe of closet c, or 
the smell from closets c and b getting back to soil-pipe of 
closet A. In this case, should fever he in a house, it is more 
ditficult to really isolate the patient than if each soil-pipe 
were disconnected and trapped outside, and the drain venti- 
lated by a special blow-off pipe put up outside. 

The delivery of the waate-pipe D into the soil pipe A ia 
also faulty. It would he more correct to have this waste- 
pipe — whether for bath or basin— carried down pa- se, and 
with a trap at its foot for itself as per Fig. 410. 

Whilo re-arranging this chapter I came across the following 
plan, Fig. 479, newly made for improving the drainage of a 
building, the drains 
of which were hadly 
choked up, and dam- 
aging the property. 
What I objected to 
in it was the use of 
NalEuchan'sTraps 
in place of the No. 2, 
nd with the grating 




abovi 



the 



■ap. 
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on the old 
drain, thei'e were 
openings light over 
the drain, with grat- 



ings or iron bell-traps above, through wliich the childi-en 
could put sticks, &c., into the drain ; these openings were re- 
peated again. The pipes along the sides of the building were 
waste-pipea for sinks, and with several sinks to each waste- 
pipe. As all these waste-pipea were to again join the 
in tended- to-be improved new drain, I considered such a plan 
to 60 behind the age in 1894, and worse especially when 
sanitary authorities are eouAem-ftra?, auch work daily. 
Fig. 480 shows how the ttotV Bh<ia\ft.\«i ieaa -iawiw to 

prevent the children either getuu^ ^^'>^<^ W«a««l«i>^ 

traps to choke them, or getting «iV":" " 
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In the first place the disconnecting traps are No. 2 ' 
Bucban traps and with an iron plate on top, the freah air 
for the two main ones to be either bj aide inlet gratings on 
ground level as at A A or bv means of a pipe for each, set 
up at each comer of the bnilding The other traps at foot 
of the waste pipes — if [.nt in--to have also side fresh-air 
inlet, either on gromid a'* sliown in Fig. 480, or the] 
gratings maj be 
fixed in the centre 
of a solid stone in 
the face of the wall 
The gratings w foi 
the surface water are 
to hate 1 sand trip 
below eich to keep 
back smell and pre 
Tent chokage of tile 

drain. V V are the iig. 'Ibu. 

blow-off ventilating 

pipes for the drains. >Shoiild the extra trap at the foot 
of each waste-pipe be omitted, then the special blow-oft 

gipea would be unnecessary. Yet, even with these omiasions, 
ig. 480 plan would be much better than Fig. 479 plan. 
Attention to details is aa much necessary in getting satia- 
factory results from drainage work as in watch-making. 

When it is wished to be so done, drains may he flushed 
automatically at certain intervals by a siphon-pipe having its 
upper end placed inside a cistern, which cistern is filled 
either by a ball-cock, turned upside down and with a j^-pipe 
attached to it, or in place of the ball-cock a cottage closet-cock 
with lever may be used, and with a loaded copper ball in 
place of the iron weight ; there being also a small regulating 
atop-cock branchefl off the side of the supply-pipe to the 
ball-cock. This small stop-cock is to allow the water to 
dribble into and fill np the tower portion of the cistern so 
far at the desired rate : when the cistern is so far — say 
three-quarters — filled by a small stop-cock, the rising water 
gradually raises the ball of the larger cock and opens it, 
which after running full bore for a minute or so, charges the 
siphon. 

The siphon once started must \ie Te^'Cva'^fti \b «m?iiVj "^^ 
ckteni quicker than the supY'^S-V^^e ^'^■''^ ^ "*•■• ''*^ ^^ 
allow the suppJy-cock to shut. A. W^e. te^-OwJuftt^-'^^^* 
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the supply-pipe to the ci'stcin would therefore be useful. 
A Ji-in. siphon-pipe would hi a serviceable size. An 
overflow pipe, which would hyth act as a warning-pipe if 
the aiphon not working, and to prevent the ciatem running 
over, would be useful. If the drain is flushed once a day, 
or only once in so many days, the best time to do it would 
be about 9 p.m., so as to have the drains clean during the 
night while sleeping. In some cases a rain-water flushing 
cistern would be useful, or Roger Field's automatic flushing 

I may here mention that when executing, in 1879, certain 
drainage work for the Clyde Trust at lialmuir, I there 
introduced the Sectional System of trapping and ventilating 
Street Sowers ; e.g., upon the bottom of a short branch 
sewer in one of the streets I put in one of my large dis- 
connecting ventilating traps to lock off "gases from the main 
sewer, and allow this branch sewer to be ventilated per ne, 
the fresh air entering through the trap to lower part of the 
sewer ; and one of my patent exhaust induced-current fixed 
ventilators being placed upon the top of a 4^-in. diameter 
iron pipe carried up above the chimneys from the top of tho 
higher end of the sewer, a current of fresh air was thereby 
caused to flow through the sewer — the foul air blowing ott 
high up above the roofs. The branch drains from the 
various tenements leading into the street sewer bad my 
traps upon them, and the gutter gratings in street had also 
water-traps placed below them, so that no foul air could 
pass up through said gutter gratings. 

Thousands of people have often been annoyed by the foul 
smells from the aewer coming up the imtrapped gratings bo 
often placed at the edge of pavements, and I believe many 
people have been poisoned thereby, and especially cliildren, 
who will often be seen playing over them and inhaling the 
deadly fumes, all unconscious of their danger. The stink 
issuing from nntrapped gratings at the edge of the pave- 
ment at some coast towns ia summer is often moat abomin- 
able ; but whether in the town or at the coast this should be 
stopped, and no gviler gratings shoidd be allowed in streets 
wUhaui having a prefer trap hdow each. 

Figs. 481 and 482 are vertical sections of two forms of 
"guUj " or water-traps in me Iot ^\m,\w^ below gutter 
gratings in streets, &C. BofW ate ^.c&eTO'i-j toxovii \n. \Joa 
body. The former ia sometiTOeB a\.^\fcft. a- ''^.ot.'ws^^ 
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considerable amount of space exists in the bottom A, of each 





trap, where sand, &c., may accumulate for some time with- 
out interfering with the working of the traps. The sand 




requires to be removed at intervaAa, "A tusMse, otl "Sssfc "^"^ 

trap would cboke in the course oi t\\iie. „*\«o 

Figa. 483, 484, and 48B a\iON» v'^m* ^V "'^^ ^^^ 
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System of trapping and ventilating Street Sewers, as 
refen'ed to in my patent of March 22nd, 1883. In Fig, 483 
the ijipe d and the two pipes b b indicate high-level hlow-ofl 
ventilating pipes for different sections of the sewer. 

These pipes are supposed to be carried up to above the 
roofa of most convenient houses, the higher the better. In 
the drawing the air current and water current are shown as 
both going in the same direction, but where it is found to 
work better the air may bo allowed to go the opposite 
way from the water. I show both ways in'my 1883 specifi- 
cation. 

In Fig. 483 the fresh air may either enter through a 
strong iron grating ^ (which may have or have not a self- 
closing valve k, to let fresh air in, but no foul air out) 




Fig-. 484. 



placed on the ground-leve!, or, whore preferred, the freah- 
air'inlet may be by a high-level inlet-pipe, as indicated at a, 
and which may or may not have an inlet cowl at top. One 
of my fixed induced- current exhaust ventilators c is shown 
as placed upon the top of the foul-air outlet ventilating 
pipe b. Tho object of this system of trapping and ventilat- 
ing street sewers is to prevent foul-air from tho sewers 
coming out at the street level. In case a trap should ever 
choke there is shown a valve r, which the rising water can 
push open and so get away. The dotted circle at s indicates 
a side-street sewer coming into the tray, so that, as shown 

I'a Fig. 485, one trap may aewe iw 'Ctaea S^'Sw^tA ■sbt^at 

seirerg aJl coming into one trap. 
-f'g-- 4S4 is a ground lAa.n oi se^flBta ^\kOTw^ * ^-VKnia 
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trap for each side sbreet, as well as ti-aps at any desired^ ^ 
distance from each other on the main sewer, so as to prevent 
smeils from main aewer going up any of the side streets, as 
wished, and also prevent smells or air in the main sewer 
from going any farther along said main sewer than is 
desired. 

All the drains H from the houses, ifec, are shown to hava 
a main disconnecting trap C; D indicates trapped gully 
gratings, E blow-off ventilating pipes, G indicates that if 
wished a strong iron blow-off pipe may be put in through 
sunk flat or otherwise of a house or warehouse and carried 
up the back of said house to above tlie roof. I prefer, 
however, that the blow-off pipes for the sewers should not 
enter the inside of any building at all, and especially if that 
buildmg IS a dnellmg house. 

Fig 485 IS a modification of Fig. 484, showing fewer 




Fig. 485. 

traps on the sewer, and indicating that one trap may serve J 
for two, three, or more streets. In this drawing the ven-' 
tilating air current is also shown as going in the same,] 
direction as the water, which would often be the best way, 
especially where there was not much fall and the water J 
current strong. 

This plan might often be best also where the prevailing 
wind blew in tite same direction as the water went. lo , 
other cases, where the prevailing wind blew the oppi 
way from the water flow, then it might be better to make 
provision for the air current going \ti t\it o-^ysa^fc Sw.e,tiwB^ 
from the water Sow. The arto'Na mdVa.'i.a 'Otvei "«^'wk-'*''^'^ ■• 
^^0 darts the air-currents. ^ p, 

^^^^. 485, indicates BucliaQ.'adiBCOTi'i\«c'0v\\^'w'>-"S;*^'^ 
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between each house, &c,, and the sewer. E is golly trap 
edge of pavement for the gutter water, o is blow-off ven- 
tilating pipe ; A is Biichan'a disconnecting trap in street in 
one of the styles shown in Fig. 483. B is the outer end 
of the trap. There are strong iron access covers at the 
level of the street, for access to either end of each trap. 
g, Fig. 483, shows the fresh-air inlet grating to one side of 
the access opening or manhole of the trap, with sand or 
rubbish-pocket below the grating. In other cases either the 
usual strong open iron gratings may be used, or special 
gratings witn rubbish catch pit below, as shown in Figs. 486 
and 487. 

F, Fig. 485, indicates side-street sewers going into the trap 
on the main sewer. Where there is sufficient fall, the 
water going into the trap from the sewer behind it and 
from the side sowers may be made to fall into the trap, but 
where there is not sufficient gradient for that, then this fall 
or cascade may be dispensed with. In the system above 
illustrated it is understood that while the fresh air may enter 
either from a low or high level, the foul air is to be blown 
ofi' at BH high a level as passible above the houses, &c, or 
above their chimneys. 

So far as I am aware, the sectional system of trapping and 
ventilating street sewors has very seldom been adopted as 
yot. It is referred to in The BuUder for Apiil 28th, 1888, 
and following numbers. Mr. W. Santo Crimp, surveyor, 
has applied the system at Wimbledon, having recently 
isolated several miles of sewers in that district, where he 
found that the ventilating air current often went down hill 
with the water-flow, us I liad anticipated, and found in my 
own experience.* 

A short paper on " Ventilation of Street Sewers," read 
by ma at the Sanitary Congress of the Sanitai'y Institute of 
Great Britain, held at Glasgow in September, 1883, will ba 
fouud at page 264 of Vol. V. of " Transactions of the 
Sanitary Institute of Great Britain." 

In this paper I described three difierent improved wai 
of ventilating the street sewers, starting with the undfc. 
standing that in each case the drains of all houses and other 
buildings were to be isolated (ram the sewer air by a proper 

• But OS the general roBillt ol ^ CTL-jBTimeiAft Vb *aXeft 'iiW."'™ 
Bewere the wind is by far the most ^-wertiji. aftssat -^SNAsjaMtTaiin 
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disconnecting trap. This being done, the sewers, as they 
generally are, may then be ventilated by using the iron 
gratings in the middle of the street as itilete, and put up 
nigh-level blow-off ventilating iron pipes, with induced- 
current fixed ventilators upon them, above the houses to act 
as outlets. These blow-off pipes may be attached at bottom 
to the outer eyoa of my No. 2 traps, as shown at l, 
Fig. 461, and E, Fig. 417. The gully gratings at the edge 
of the pavement are to be trapped.* 

Another plan was to close up the ventilating gratings in 
the street, and have a number of high-level ventilating- 
pipes put up to above the roofs of the houses or other 
buildings, so many to act as inlets and so many as outlets. 

The third plan was the sectional system of trapping and 




ventilating the sewers illustrated in Figs. 483, 484, and 
485. 

Figs. 486 and 487 show vertical cross sections and per- 
spective of improved ventilating iron gratings, with pro- 
vision for preventing sand, atones, or sticks falling into or 
being put down the ventilating and access shaft above the 

* A moat important paper iu uonneotiDn with this Hubjeot was rend 
before the PliiloBopliioal Sooioty of Glasgow, in Beuomber, 1877, by 
Dr. James B. Kmsell, Sfcdical Officer uf Health, OIiugDW, entitled 
"Ou the Compurativo Provalenoe uf Filth-diseases ia Town and 
Country," from whioh we draw the welccroo intelligance for dweUera 
in towna that if the drainage and water snpply of towns are properly 
carried out, and as with proper intelligent suporvision they eaaily 
might be, then the disease and death-rate wooJd fall vcr? mnch. Etoh 
wiOiallitsdiawbHckH, Dr. Rnasetleays, "that in regard to diphtheria, 
enterics fever, and cholera, a oitizen of QIaagow ruiw much less rink of 

r' ' g of these diseases than an inhabitant of Caithness or Aberdeen' 
I, or almost any other rural distriot in Scotland you choose to 
name ! " It seems from this that Nature ■wili.\xB.'i6iX:»i'fli»itSii&i.,wiwi 
althoi^i miied up aud fUiyooreA vritii IW moa^. (Ad^ *wi»*k™*™^'™^ 
aeaa, will jet produce disease and. proHUA-uie a.eo.'ii. '^*^'"~^.^ 
prajcre-irieh work ondone and dulitM tomesO'^AKa.— ^«™«** 
'• vaia ohlatioas" now aa they w©iot^iottio™»^^l'*'™**^" 



trap, and bo falling into the trap. A e square or round ' 
opening for ventilation, situated right over the ventilating 
a the house side of the trap. The fresh air enters; 




from the holes in the iron coier f as shown by the darts 
To get access to see or cleanse out the ti ip the coter f is 
first lifted and then the intenor portion s B may also he 




T^ •" 



Fit, *88 

taken out & is the outer verUcaX (ias\'tta, lil "iJcvii \w((i\\«B«, 
^Aicb may be either square, ro\m& o^^ Ycsn^'wiftHv^ "o-a 
the iron flange or sole iron liameA gt-vUn^* vo- 'Ci»s. at-jSa 
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may be made any size, say from S'tn. square or diameter 
and upwards for drains, and in stronger style and larger for 
sewers. 

These iron gratings and frames may bo had from Messrs. 
Walter Macfarlare & Co., Saracen Foundry, Glasgow, or 
Messrs. George Smith & Co., of the Sun Foundry, Glasgow, as 
also Fig. 488 style. In Fig. 488, which shows longitudinal 
vertical section of strong iron frame gg with movable iron lid 
K F, which lid or cover is half grating and haif iron plate, 
there may be used a self-acting valve H, which ia intended 
to let fresh air pass freely into the drain or sewer, but to 
close against any air, fresh or foul, trying to get out. 
There may be an iron bottom B below the grating, either 
fixed or movable. If movable it may have a handle J. Or 
this bottom part B may be awanting and a deeper hole left 
Id the ground. The top cover of the frame K F may he in 
either one or two pieces. The grating K ia placed to one 
side of the opening A in order to prevent sticks, sand, or 
stones falling through the grating getting into the open- 
ing A. This style of grating and cover may be used above 






.^d traps or access openinss oi oiOaav italvas, ^i^ fK^'ats-. 
The breadth of P>:g^i88 r.n vp,r w Y ma.-i mJW Nvfe ^aJJ^WJ^^^^ 

its length. 
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Figs. 489 and 490 ai4 illuBtratioaa of the Buchan No. 1- J 
and Wo. Ic Induced-Current fixed Ventilator for soil-pipe^J 
&o., referred to on pages 275, 302, 323, and 324. T 

Fig. 491 is style of ventilator used for ventilating sbipB. 1 
and yachts. Soniotimes this style ia preferred for certain t 
styles of buildings. 1 

For illustrations of and descriptions how to fit up exhausfe I 
ventilators on roofs of churches, halls, schools, &c,, see tha.C 
author's text-book on "Ventilation," No. 271 ofWeale'sJ 
Series. I 

A good deal has now been said as to how to carry off ths-J 
liquid drainage of a house ; white tlia 1 
sanitary authorities of our cities and' I 
towns are using all their influence ta 1 
have the work in this relation dons ] 
well, there ia room, however, for them 
and all concerned to see that some- 
' J f M M ' J j f'J^ § thing more and better abould also be 
ffia /ff/ff/H^ ' ^^'^^ i^ the way of making provision 
^/ff Iff ////if H : for carrying off the aerial drainage of 
our houaea. Ws ought to see that 
the vitiated air is carried off as well j 
as the dirty water. ' 

Fig. 492 is a simple plan towards 
this object. G is the gable of a house 
- with the vents and fireplaces in it. 
^ Each vent will be about 9 or 10 
inches in diameter inside. Now, be- 
tween two vents two or four 4-in, 
or 4Hn' diameter iron pipes — ^they 
may be galvanised sheet iron rivet- 
ed at the seams — might be put in 
with outlet from each apartment 
near the ceiling, or just below the 
cornice, as at A and b, Fig. 492, 
At these outlets a and B, a self- 
acting valve box, with silk valve 
in it, might be put in to let the 
air from the room into the pipe, 
but to close against any a.tteTa\i^i\yAK'& ov down draught. 
-PresA a/r is let into tha room. V^ *Jfta -wvx&oih w 




otborwise. 
Fig- 493 is plai 



o£ two \6tt\aB.'0i»fe-9>.'S^'' wi'osm^'^ 
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between two vents, each ventilating-pipe being from a sepa- 
rate apartment. 

Fig. 4:94: indicates four ventilating-pipes coming up from 





Fig. 4S13. 



Fig. 494. 



four apartments, one vent and one ventilating-pipe from 
each. All in the same gable. 

I do not enlarge upon this subject here, as it is dealt 
with more at length in my treati3e on "Ventilation,'' 
No. 271 of Weale's Series. 




TfiE Smoke-test fob Dkain3, 

It may be botb interesting and useful to give HOme parta-^ 
uulars here of the origin or introduction of the now-ao-" 
much-used niiichine-applicd amoke-test for drains. TTp to 
about the middle of the eighth decade of this century, there 
was no recognised or known Bystem in general use for exa- 
mining defective drains except exposing them. It appeared 
to mo that this state of matters was open to improvement^ 
more especially as in houses I was examining myself I 
wished to know the state the di'ains and BaniUry pipes 
were in without disturbing thorn. J 

As I was aware, espociaJly when the soil-pipes went up .1 
inside of the house, that a current of air generally passeo 1 
into the drains from any opening made into them from out- ' 
side of the house, especially if said opening were made or 
existed upon the inner side of a disconnecting trap, it 
occurred to nie that if smoke were passed into the drain 
and the top outlet of the soil-pipe or other outlet pipes 
closed, that then, if leaks existed in the drains, &c., the 
action of the chimneys if fires were on would draw out this 
smoke into the house. Upon experimenting I found this 
to be the case. At first my vwdus operandi or style of apply- 
ing the smoke into the drain was rather crude, viz., by bub- 
pendiug or phicing burning straw or brown paper into the 
drain. 

This was primanlydone by me at the end of April, 1875, 
when fitting in the first of my then newly-patented discon- 
necting drain traps upon the drains of a property in Een- 
ffeld Street, GJasgow. I aoon fovuxd there was room for 
improvement, iiiid so triod BoWei co^.Ui'a -Nsate eas^M4.KA 
dowa the vertical openina on t\ie Vouae aKieolTO-j fessni^- 
^ecting tra.p. This gave bet.ter veftxite aDi ^^^ ^^'^^'^'i "*'*^ 
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especially where tho leaks wore bad, and several fires on in 
the hoiiae. It did not do so well, however, 'for empty 
houses. I therefore got a fanner to blow air into the drain 
above the aiiapended cotton waste, and was considering how 
to improve this when I was called in to see if I could cure 
a plague of rats which infested Dr. Samuel Moore's house 
here, and which ho had been fighting against with a fumi- 
gating machine by which the fumes of sulphur paper were 
blown into the rats' holes, and so scared them away for a 
time. I trapped and sorted the drains, and also discovered 
a passage or rat-run from the next house, and after closii^ 
up the hole in the gable with cement the rats disappeared ; 
and as Dr. Moore had no more use for his fumigating 
machine I bought it from him, finding it would do very 
well for applying the smoke-test to drains with, only in 
place of using Hulphur paper, which was expensive, I used 
the cotton waste I had been using before with some sulphur 
or brimstone mixed with it.* 

Fig. 495 shows sketch of this fumigating machine ; the 
material for fumigat- 
ing with, or for pro- 
ducing smoke, being 
placed in the round 
vertical chamber. The 
fan is in the round side 
chamber with the noz 
zle. To this nozzle a 
piece of india-rubber 
tube, about I {-in Rg 495 

diameter, or so, is at- 
tached, for conveying the sulphir t me^ or smoke into 
the place to be fumigated, or as I used t mto the drai 
The large driving wheel is attache I to the sj n lie of 
the fanner by a band ma le of | n spl ccd hempen cor 1 
or rope.t This "Fumi^^iitor was patented m 1871, 

* The anthoT did not patent tMa system of teating drains and soil- 
{dpea by amake, so that nil and gusuy might freely use it. 

t I nave foond these hempen cords rather expensive, paying six 
HbillingB and nine pence nett the half-dozen for them, carnage eitra. 
Mr. John Todd, rope manufacturer here, tells mo he can supply them 

"'n quantities splioed, at about twopence tawAw \nA. Vis ''" " 

— '----•- ' ' -■ . Itco ■ " ' '^ 




n Pope b^d as better. It coete aXmiA ^^ 
a Improvement upon the cord baii4, M.x . "EeXet "S^^e ■. •'"■"-JT" -"imi^ 
motor, aiusgow, haa introduced toottea -wtoeXa lot a.xi.-™iS& ■'i>» ™^ 
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April 28tli, No. 1,137, by Mr. S. S. Eateson, of Mayfailfl 

Middlesex, and the first duty of .£50 was paid in 1874 J 
but the £100 duty due at the end of the aeveiith year waa 
not paid, and so on May 10th, 1878, the Patent was adver- 
tised in the Commissioners of Patents' Journal as void. 
The machine, as a producer of smoke for drain-testing, is 
open to improvement, as, ia my experience, unless the 
wa.ate is carefully manipulated, it sometimes goes into flame, 
and the result is invisible gas instead of visible smoke.* 

Mr. Bateson, in hia A.D. 1871 specification, did not refer 
to bia machine aa a producer of smoke for testing drains, as 
we now do, but states that it was to fumigate or destroy 
vermin and nosious insects, or to disinfect siek-roome or 
hospital wards, or to perfume apartments, balle, or theatres. 
He died in 1879. Shortly after I began to use the 
machine applied smoke-test for finding out defects in the 
drains and soU-pipoa, &c., of houses, the late Mr. Kenneth 
Maeleod, Sanitary Inspector for Glasgow, recommended it, 
and one of his staff, Mr. James Dobsoii, invented a smoke 
machine of his own design for testing the drains of houses, 
and used it privately. 

The first appUcation of the smoke-test by the Sanitary 
Department of Glasgow for the pulilic, as recorded in the 
books, waa on 20th Febraary, 1882, several years after my 
introduction of it. Mr. Maeleod had publicly recommended 
it, however, in 1880. Mr. Dobson, and Mr. Peter Fyfe, 
now the sanitary inspector for Glasgow, have lately patented 
a smoke-testing machine which works by water-power. 

Fig. 496 gives sketch of this machine in the act of being 
used above a 6-inch Buchan's No. 2 disconnecting trap, to 
blow smoke into the house drain. & ia the combustion 
chamber ; K is the fanner ; d the blow-pipe from the fanner 
to the combustion chamber ; <j is the water cock for driving 
the fan ; it is connected by means of a ^in. or ^-in. 
india-rubber tube, attached at one end at Z, and at other 
end to one of the cold-water taps in the house. 

• It is flomewhat heavy ftlso, tlie Bmallest one I have, wifLoat its 
[ndia-rabber tube, weighing about 37 Ibe. Mr. Dobson'B hood- worked 
machine, with india-rubber tube and wooden bjx to oany machine in, 
weighs 26 Ihs. in all. Burn and BaUie'ji, with tube but without 
wooden boi, weighs 27 lbs., with the boi it weighs 47 lbs. Dobson's 
newer water-power machine, on the iujector principle, weighs SJ 
Ihe,, while fbe J-in. india-mbbar pipe I have for oonvejing the water 
to H weigba ISf lbs. ^_ 
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Fig. 495 style of smoke machine, as also Fig. 497 style, 
require some person to drive them ; but Fig. 496, being 
driven by water, can be left for a considerable time work- 
ing away itaelf, wherever there is plenty of water with 
sufficient pressure — about 60 lbs. per square inch, or less 
does very well— to drive it. The amount of water used 
is not great, as it has to pass through a fine nozzle before 




Q the turbine i. The machine has also an in- 
jector arrangement, in order to put extra pressure oa when 
wished. Further information will be got from the paten- 
tees. 

Fig. 497 ia a style of hand-worked smoke-testing 
mactune, which I have used of late and found serviceable. 
It was patented in 1884, Oct 23rd, No. 14,056, by Mr. 
Macdonald, of the firm of Messrs. Burn & Baillie, plumbers 
and brass-founders, Edinburgh. It is shown as seated upon 
the ground, and blowing smoke Uaou^ X!(^« \;i^D« "% ''^s^'^ 



the top of a Buchau's No. 2 trap, and from thence into thm 
drains in or ai-ound the house. L ia the uover over the 
combufitioc chamber, which chamber ia filled with soiled 
cotton waste ; ,( is the handle which works the bellows ; K 
is a stop-cock for shutting when the beUowa is not being 
worked, in order to prevent the smoke or heat from the 
combustion chamber getting back luto the bellows. The 
outside of the combustion chamber is filled with water, 




and so a water-tight joint is formed when the cover i. is 
put on. 

Fig. 498 is a vertical, longitudinal section of smoke-test- 
ing machine, deHignod by Mr, J. O. Kirtley, St. Thomas 
Street Works, Sunderland. 

A A is the outer case mode of copper, with an inner case 

C C which forma a space which is filled with water ; the 

inner case being a little higher than the outer. At the 

bottom of the inner case a false bottom, a, rests, which is 

/uJ/ of holes. On this f a\BO boltom, «, 'Omi WBowWeriue or 

burning waste to raise the sraoVe \a ^Wei. t^^ftVi,^-^, 

m'th its deep ali-roiind rim teacHmg, Vi ikft V.^.Wro. aV SJo« 
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water-receptacle, is then put od, and being worked up and 
down by the hand grasping the handle H, the smoke is 
pumped from the smoke chamber W, through the india-rubber 
tube, D, into the drain, e is an india-rubber bladder which 
can be put into the trap or drain-pi[)e and inflated by air 
pumped into it through 
the pipe J. F is the mouth 
of the pipe D, pointing 
into the drain. I have 
used Kirtley's machine for 
testing the drainage of 
buildings, and it answered 
very well."' 

Instead of, or supple 
mentary to, tlie smoke 

test, the water tost is pj„ ^g^ 

sometimes used ; blocking 

up the lower end of the drain, and then pouring or running 
water in at the higher end, see if the water remains in 
the pipes or gets away where it should not. 

When smoke-testing the drains of houses the tradesmen 
or parties doing it must watch, and not asphyxiate or suffo- 
cate the baby or any of the other inmates of the house. 
The canary or parrot need not be killed either. 
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Fig 49^^ shows the plug invented by Mr. Francis Sotting, 
sanitary engineer. Baker Street, London, for plugging up 

• InbofhBuni BndBalUe'gandKiItle3'Bmwi\aIlBa'0Ila■«w^%wi^lra&■ 
iraiMrted fo tfieair by the pmnping aiAi<m\iaB'Jke^e«A.»Kn&^=i^'»'^^ 
Imkiog tlia sea] of the water traipB, b.tA e«^eia«a.i -*«s«i ■»«» 
laaa »Ml. This has to be guarded again*.- 



drain-pipes when either the water-teat or smoke-test is 
applied. B B a,re two discs of either wood or iron, bevelled 
at tl)e circumference, as shown. When these discs are 
screwed towards each otlier the solid ring of indiarrubber A 
is pressed tightly against the circumference of the pipe, and 
BO a tight plug is formed. 

Fig. 500 shows a modification of this plug, suggested by 
the author, in which, instead of forming the screw of a 
solid bolt, it is made of a tube G, through which the smoke 
from a smoke machine muy be applied when testing the 
di-aius. 

The use of peppermint and paraffin oil for testing drains 
has been tried, hut as these tesls only depend upon the 
sense of smell — of which sense various people are consider- 
ably deficient — the amelliug test has had to give way to 
the smoke test, as the latter ap[>eals not merely to the nose 
but also to the eyes. 

Since the inti'oduction of the smoke-test sanitary authori- 
ties have taken more interest in, and exercised beneficial 
supervision over, the drainage of buildings. In vai-ious 
cities and towns it has for some time back been the law 
that the drains of new buildings are not to he covered up 
until they have been examined, smoke-tested, and passed as 
right by the authorities. This is bound to be of great benefit 
to the community. 

It is also customary now for many i)eople to have the 
drains of the houses they intend to occupy smoke-tested 
before they go into them, and afterwards smoke-tested 
yearly — say before coming home from the coast. 

when disease of a kind, possibly due to bad drainage, 
breaks out in a house, the medical adviser often insist* upon 
the smoke-test being applied to the drainage system, and 
possibly with the result, as has often happened, of serious 
faults being disclosed where none were supposed to exist. 

The institution of vaccination by Dr. Edward Jenner in 
1796, the invention of chloroform as an ansesthotic by Sir 
James Y. Simpson in 1847, and Sir Joseph Lister's anti- 
septic treatment in surgery, are instances among many 
of what has been done by members of the medical profes- 
shn to prevent and palliate human disease and suffering. 
2*erbaps some gracious historian m iVe iiex\, (iotiIum^ wUl 
acknowledge that the introduclxon ol "Cro e.witJt.a-\e». Va 
ffrains by a. tradesman was a atep \o. t\ve. aaaift ftMetAMja.— 



CHAPTER XXXIV. 

Water Regulators or Governors, and Gas Stoves. 

Attention is here drawn to a new water regulator invented 
some years ago by Mr. William Foulis, gas engineer, Glas- 
gow, The object of this regulator is to control the supply 
of water in mains so as to maintain a constant outlet pres- 
sure, under varying conditions of inlet pressure or outlet 
consumption. E,g,y if the reservoir were 200 feet high 
above a certain district, then by the insertion of this new 
regulator the pressure could be reduced to only 100 feet, 
and so on, as desired. A great improvement in these valves 
is that even the largest sizes may be worked by weights of 
a few pounds. 

Fig. 501 is vertical section of one arrangement where r 
is the inlet, G the outlet from the governor, A is the valve, 
and B the piston attached to it; c is the pipe communicating 
with the arrangement shown in Fig. 602. The pressure on 
the top of the valve A balances the pressure under the pis- 
ton B, and the valve adjusts itself until the balance of pres- 
sures is obtained. The inlet pressure acting on the bottom 
of the valve A and top of the piston B is neutralised, and 
has no influence on the action of the governor. 

The means of obtaining the necessary pressure under the 
piston is shown in the arrangement in Fig. 502. It consists 
of an elongated piston or ram p, about J in. in diameter 
and 6 in. long, working in a cylinder G. In this ram a 
recess is cut. is a pipe leading to the underside of the 
piston of the valve, f is a communication witlv t\^^ \ssks^^» ^V 
the valve, and g communicatea evVivet WOci >iX\fe <s>oJsNj^ ^ 
above ground. A small hole, D, ttiTOU^ ^3tkft \^m ^^^'^^^^^^. 
«^ ^e pressure to its imderaid©, TVi^ wedlSaw'^^^*^^^^^ 
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through the to[i ol the cylinder, and may be loatiod to any 
desired extent. 

The regulating arrangement in Fig. 503 from its email 
I - I ' I- ■■ . iu any convenient position— e.^. in the 




Tig 501 

pillar of a lamp aa sho^vn in Fig 503 — the governor itself 

Deing placed nndeiground on the Ime of mam, at any dia- 

tance fiom the regulating arrangement Such a r^ulator 

_«» above described ebonW be \eiy useful in a town or city 

~^th vaiious levels, to preveuv. ^\ia\a q\ \i\se»ini ii\ion the 
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low levels, and allow full pressure only for the hij 
levels. 

Fig. 504 ia vertical section of a small-sized regulator, the 
intention of which ia to reduce the pressure in seivice pipes 
to houses in cases where the pressure is stronger than ia 



sSH 

higlr^ 




fig. 502. 

either necessary or ia wanted, and so help to save injury t 
the pipes and fittings from extra high pressure. 

I have not seen any of the laTgo governors working yet, 
but I am told they are doing satisfactorily where they have 
been applied. It will require some time to show their real 
value. I saw some exporimcnta with the small one, Ei^, 5Q4, 
showing its iictioii a3 a reducer ol 1\ib ^teasosft. ■'fiisJi***! 
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Btop-cocka have been UEed, as per page 18!), to serve at 
and the same time aa shut-off cocks and as regulators 
check excessive out-flow white the water was running ; hue 
these stop-cocks, although half shut, did not reduce the 
pressure in any degree, when the water ceased running. If 
Fig. 504 would serve as stop-cock, regulator, and reducer of 
the pressure all in one, then its value would be greatly 
enhanced. It was suggested to try one with a screw-down 
spindle attached, and also with an air vessel. 
Fig. 505 shows Ross's patent water- pressure rogulati 



1 




and reducing \tlve The pressure on the house side of the 

valve is regulated by ■idjusting the sliding weight w, on or 

along the lever L. This ^ilve is uieful m protecting the 

fittings from excessive pressure at night, or otherwise One 

/ saw iroikmg one day aeamed to do ^eiy well It was 

placed on the f-inch lead au^^Vy "^^^^ ««Ma?, toSw * ^kqrt 

went from the street. The va\va \& maAft^ii ^taaxa-'^m^ 

iioas & Sons, Glasgow. ^H 
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Fig. 506 is sketch of an improved CJaa Stove— entitled 
the "R«generatoi'" — lately invented hy Mr. Foulis. It is ^ 
I two styles as per vertical Bections Pigs. 507 aod^ 
508. The latter (the A pattern) has a heating air chamberfj 




I", between the furnace or fire and the outer metal cosing I 
vhicb the former (the B pattern) wants. 

In Fig. 508, it will also he seen that the outlet for the 

waste gas f times is low down near the tloov s-t a, ■«W,(:<!,ia 

the outlet for the gas fumea m ¥\^. 5^T w tifciM 'iJti'd 'y»i "^ 

^v For this reason I prefer to use "y\?,. &W ^v{Vfe -^^ "^kssj 
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and especially where the vent or outlet piiw from the gas 
stove has not an exceptionally good up-di-aught. Fig. 507 
ia the cheaper style and I think the healthier also.* 

I put one of the Fig. 507 stovea into the billiard-room of 
Mr. M. G. Neilaon's house, Brentham, Poll okshi elds, N.B., 
and after it has been on for some time the room gets 
80 warm that the gas has to be lowered. It was intended 




to put in two stoves, but I recommended tha,t one should be 
tried first, which is found quite enough. 

B in both figures is the combustion chamber into which 
the gas flames deliver. Above b there is an irregular fret- 
work of firebrick, which is intended to give the appearance 
of a bright coal or coke fire when the gas is lighted. As 
the combustion chamber R is surrounded with firebricks, a 
very strong heat is sent out after the gas has been on for 
some time. 

When a gas stove ia used in a room, there is much more 
necessity to provide outlet ventilation to carry ofT the 
vitiated air than with the ordinary open fire, for the latter 
has generally a large or wide opening into the vent, whereaa 
the gaa stove has generally only a small outlet equal to 
about a three-inch or four-inch diameter pipe. This being 
90, supposing a " Eegenerator " gas stove to be fitted into a 
room in place of the register grato B shown in diagram. 
Fig. 509, then have either one or two ventilating pipes put 
in as per the " Air-pipe c," which air-pipe c may either have 
j'ta inlet opening at D aa ahowii, o\ \t may be above the 
ceiling — say in the centre oi t\ift xoom. V-a tiiisLCT >i'4»fta'i^ 
• The makeie are R. and A.. -Mam, Giir C™hmi% ^j-^^* 
i, Argyll "Works, Gl(.Bgo«. W«. Cae O^^C«^-S»^. 
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outlet may be by the pipo ii, Fig. f 
gaa stf>ve biully liltcil ijitn ; 



I, or its equivalent, A 
may make the room 
like a slow- poisoner, 




while a good gas stove fitteA. rata a lOOtQ- 'OtvaK. \* ■sN&<»Rsi&Ji 
rantihtgd wiJJ make it warm, tomlottaJaV., ■asAV'M^^M ■ 
WUt 19 often highly dangerouft Ui U'lLNea-Ni^ra^-^^'^ 
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stand in the dranght of the open outer door speaking b 
departing friends, and especially on a cold day. Mai 
people have brought painful illness and even death up( 
themselves by so doing. A. highly a 




lady fnend of the Author a lost her hfe ifter a few daya^ 

severe illneaa m this way ^ 

A gr«at vanety of gafi stoves for heating and also fol 
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cooking are made by other makers, such :ia Thomas Fletcher, 

o/ Warrington ; John Wright & Co.,oi"S>\ra«Q.^\iMfl', Smith 

and Welhtood, Glasgow, &c., feCi^w^We atwra^'t tA'&\ft 

companies or cor jw rations now ahow saa a'l.Q^ea o.V\la^« 
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CHAPTER XXXV, 

Registration of Plubibkrs. 

In closing this new edition of Plumbing, it will be both 
interesting and useful to give a short sketch of the rise and 
spread of the present great movement for the National 
Registration of Plumbers. The Worshipful Company of 
Plumbers of London has taken the lead in this, and spared 
neither money nor pains in striving to make it a success. 
The public start of the movement may be said to have 
taken place at the Congress of Plumbers from all parts of 
the kingdom, held at the International Health Exhibition, 
London, in October, 1884. This Congress was held to 
consider the best means for protecting the public, in regard 
to plumbers' work in connection with house sanitation, and 
also to consider what practical steps should be taken to 
raise the status of the trade. 

The chairman of the meetings, at the " Healtheries," was 
the then Master of the London Plumbers' Company, who 
previously to this had been striving to do something to 
advance the craft for the good of the public, and amongst 
other things the suggestion was made to confer the mem- 
bership of the Plumbers' Company, as a premium and 
diploma, on craftsmen who proved themselves worthy of it, 
and which diploma would be a means of letting it be pub- 
licly known that its recipient was a qualified and worthy 
plumber. This contained the germ of a good idea but was 
too local for general application, hence the necessity for 
something wider in scope. 

Apart from this it was felt by a feNv 'T^^wci \^^^>s5L\s5y5iX555d^ 
in plumhing work, that the ^ea\, \\i\«k\\!i.^NAssvv^ "^^^^^ 
Exhibition of 1884, in London, B\iO\Mi \>e^ ^x\5K«M^^^ ^^^^ 



to hold a Nationftl Congrese of Plumljera at it to condder " 
questions affecting the trade. 

Mr. Arthur T. Dale, of the Flvmber and Decorator, London, 
wrote to me in the summer of 1884, asking me to use my 
influence in getting up a meeting of plumbers in London 
during the Exhibition, and after thlnlang the matter over 
it seemed to me that if anything really practical and per- 
mavent was to result from a meeting of plumbci's at the 
" Healtheries," some influential local person or body must 
be got to take the lead in the proceedings. The oidy body 
that I knew that could properly do so was the Worshipful 
Company of Plumbers of London, so in June, 1884, 1 wrote 
to tlie Master of the Company, mentioning that it was 
desirable to have a Congress of Plumbers at London during 
the Exhibition, and asking him to lay the matter before his 
Company to see if they would agree to take part in the 
Congress. He entered heartily into the idea himself, and a 
special meeting of the Wardens' Court being called, the 
idea was approved of by it.* The Company thereafter 
proceeded to take active steps to get up and organize the 
proposed Congress, which was most successfully held in 
October, 1884, the Master and of&cers of the Plumbers' 
Company attending and taking the leading part at the 
meeting, which lasted two days. 

The opening paper read was by Mr. Ernest Harti on 
" The Regulation and Registration of Plumbers ; Facta in 
support of the Extension of the Existing Statute Law as to 
House Drainage." There followed papers by Mr, William 
Eassie, on " The Technical Instruction of Plumbers," by 
Mr. 0. T. Millis, on " Technical Education for the Sanitary 
Plumber," and by Mr. J. W. Clarke and Mr. E. &. Mawbey 
on the same subject. A discussion followed in which a 
number of those present took part.f Other papers were 

* I also cornmnnicated with a number of otlier mastcr-plnmbera in 
London and olsawhere — more partacalarly with Mr. P. J. Daviea ol 
London, and Mr. B. Emptage of Margate — who promised to aid the 
movemEnt. The proposal was also ventilatfid and advocated la tba 
Plombing and ArchitQCtoral Jonmals. 

t A fnll aCGOmit of the proceeding* was pnblished in book form — 

extending to 1S3 pages— by the Hmnbers' Oompanj. I see on page 

il that in reference to the yalne of water trapa I am made to say, 

"la spite of the water, particleB ot gaa ramoined nhioh oansed 

diaeaBe." That is nonsense. "WhatT aaii'wttBOuA, ""VtB^WiE lAttiH 

^^borator^ experiments — wbich 8howe4attoos sose6-?a»»a(t'5oH«i*i 

'^ter—ia pTHOtioe a good watet-tta-p ^(reieivtoi tl» "tMSJifta 'o™™*^ 
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read by or for Mr, W. E. Maguire, of Dublin ; Mr. P. Wells, 
of Worcester; Mr. John Smeaton, of London; Mr, P. J. 
Davies and Mr. E. Knight^ both of London ; Mr. Eobert 
Smith, of Bermondsey Square ; Mr. H. Webb, of London ; 
Mr. W. P. Buchan, Glasgow ; Mr. W. Poole, of Norwich ; 
Mr. David Emptage, of Margate; Mr. T. H. Court> of 
London ; and Mr. J. Bailey, of Grantham. 

The Resolutions passed at the Congress were : — 

1. "That it is the opinion of this Congress that 
architects should not include plumber's work in the 
builder's contract." 

2. " That in the opinion of this Congress it is desirable 
that the apprenticeship system should be continued, modi- 
fied, if necessary, to suit the improved course of technical 
education." 

3. " That this Congress is of opinion that in the event of 
the establishment of Provincial Boards of Examiners of 
Plumbing Work, such Boards — 

(1.) Should be affiliated with a Metropolitan Board. 
(2.) Should consist largely of trained working 

plumbers. 
(3.) Should be in connection with Provincial Schools 

of Plumbing." 

4. " That in the opinion of this Congress the registration 
of master plumbers and journeymen is expedient." 

5. ''That this Congress is of opinion that it is expedient 
that the system of sealing or marking lead and solder of 
standard weight and quality be revived by the Plumbers' 
Company, and that the Plumbers' Company should be 
requested to consider whether the materials used in 
plumbers' work as substitutes for lead are suitable, and 
whether standards of quality for such materials could be 
advantageously fixed on and verified by a recognised mark." 

it of the particular germs wliich cansed disease, and also of sewage 
air or gases to do any harm.'' (Also see pages 287 and 290 of this 
edition.) On page 87, ag^in, I am made to say, *^Some of the best 
plnmbcffia in Glasgow, while condemning the use of iron for soil- 
pipes, inyariably use heavy iron for other purposes. I have never, 
however, seen anything wrong with any of these iron pipes." This 
should read, ** While condemning the use of light iron pipes for soil- 
pipee, invariably use heavy iron pipoa lot \Siai\. yQ2c^^*»- vVw^^sss^'est 
seen anytiiing wrong with these "hefliTy ^«Jowi^ V"^^ K5k\.^ Ns.^ 
BoU-pipee. " Should a new ediUon oi ^w^ YTOc«eft^>s^ ^«ss^^^*<5^ 
editor might Idndly oblige by ooTtQc\aiig ^«eA xDM^sCis^. 



6. "That the Eesolutions, EecommendationB, and CoD' 
elusions set forth in the preceding papers be referied to the 
Plumbers' Guild, with a request that they will confer there- 
on with a view to take such action as may seem bast." 

The firet of these EesolutioDs refers more to the London 
OT English practice, as in Scotland it is customary to give 
the plumber's work directly to the plumber. The fourth 
EoBolution, proposed by Mr. D. Emptago and seconded by 
Mr. Houghton, however, is the one we are particularly 
dealing with here. 

At first this Begistnttion was set a-going in the London 
district, but it soon overflowed that boundary and its 
aspirations became national. The Company, therefore, 
went out into the provinces, with the result that in Scotland, 
e.g., the northern part of the kingdom has been laid out into 
six districts, viz. : — Glasgow and the West of Scotland ; 
Edinburgh and the Eaat of Scotland ; Forfarshire, Fifeshirs 
and Perthshire ; Aberdeenshire, Kincardineshire and BanfT- 
shiro ; Inverness and the North of Scotland ; Dumfriesshire, 
Kirkcudbrightshire and Wigtownshire.* 

The first District Council in Scotland was the Forfarshire 
one, with its head-quarters at Dundee. The Glasgow and 
West of Scotland Council was establislied next at Glasgow, 
on January 9th, 1888, Sir James King, Bart., the then Lord 
Provost of Glasgow, in the Chair, and up to the end of 1894 
there have been sent into it about 900 applications for 
Registration from both masters and men. 

The popularity of the National System of Eegistration 
was increased by the circulation of what is known as the 
Plumbers' Catechism — covering the whole question of 
Registration — prepai'ed by the late Mr. A. M. Scott, who 
was secretary to the District Council tor Glasgow and the 
West of Scotland up to the time of his much- regretted 
death, on the 9th August, 1892, a few days after attending 
the Congress of the Sanitary Association of Scotland at 
Aberdeen. Mr. Scott has been succeeded in this secretary- 
ship by his partner in business, Mr. Archibald Craig, M.A, 
LL.B, Alderman Sir Stuart Knill, Bai't., past Lord Mayor 
of London, who has been Master of the London Plumbers' 

• Each district council conRista ol an «i™i\ -mnQtec tA luaR'iKn. wai 
men and afeo of public repreHaataliTeH. ■niB\9.\.\*ii aeoBtaJlijaA'^'l 
tie chief magistrates and tUeleBLaing tnenihm <S &Qm^'u*i™«\, 
I oiedical, and eagiaeetiug proiessioiiB. 
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Company for a number of years, has devoted much of his 
time to the furtherance of the Kegistration movement. 

In England, in addition to the head-quarters in London, 
District Councils have been established for Manchester and 
district; Lancashire, Cheshire, and North Wales; North- 
umberland, Durham, Westmoreland, Cumberland, and 
North Yorkshire ; also in Sussex, &c., &c. In all thirty- 
nine District Councils have been established in England. 

Before the establishmeijt of the various District Councils, 
a large number of plumbers were registered directly by the 
Plumbers' Company in London ; such has boon the case with 
a number of Irish plumbers, as well as with plumbers in 
both England and Scotland. 

In Ireland there are now three District Councils. One 
for Ulster with its secretaryship at Belfast ; one for Leinster 
and Connaught with Dublin for its centre ; and one for 
Munster with Cork as the locale of its secretary. 

At first, applicants for Registration were admitted on 
proof of having served apprenticeship, but it was intimated 
that after cei^tain dates those applying would have to 
imdergo examination in both the theory and practice of the 
trade. Technical Schools, were, therefore, inaugurated for 
the benefit of the younger members of the craft,* and have 
done much good. In alliance with these practical classes 
have also been opened, in especially-fitted-up class-rooms,f 
in which lead-working, pipe-bending, soldering in the shape 
of wiping and jointing, &c., arc taught. At the Congress 
of Delegates from all the Scottish Plumbers' Eegisti-ation 
Councils held at Dundee in 1892, a motion was passed to 

♦ The introductory lecture of the Glasgow classes, which are under 
the control of the Glasgow and West of Scotland Technical College, 
was delivered hy Mr. J. W. Clarke, Lecturer on Plumbing for Sie 
City and Guilds of London Institute, on October 10th, 1888, to a very 
large audience, Thomas Russell, Esq., of Ascog, one of the Goyemors 
of the College, in the Chair ; there being present, amongst others, 
Alderman Knill from London, Past Master of the London Plumbers* 
Company, Professor Jamieson, M.I.C.E., Dr. Ebenezer Duncan, Dr. 
H. Dyer, C.E., and others. The local lecturer is Mr. David Fulton, 
R.P. The district coimcil for Glasgow and the West of Scotland has 
given an endowment-grant of £20 to the class. Prizes have also been 
given by the City and Guilds of London Institute, and also by local 
parties for the best collection of iIl\istiatQdiio\«&Vk»sA<^\sv ^*&a^5c&. 
oftbeeeasion by pupils. 
t At Olaagow the fitting up oi ^<b Abx^^ ^T».^NaR»5t Oas«^^Kw««k^ 
utduding new inm-faoed henohea and twAa, fiMi., <»«*^^'Q!^ ^V^^- 
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the effect that appliciinta for registration who have been in 
all not 16S3 than ten years at the trade ehould bo eligible foi 
regisbiutton without undergoing examination provided they 
gave satisfactory evidence otherwise of their qualifi cations. 

Municipal Sanitary Authorities, Architectural and Sani- 
tary Associationa, mauy of the leading architects and owners 
of property, have all evinced their sympathy with the 
movement; while the British Mediual Association, at its 
annual meeting at Dublin, in 1887, passed a motion that in 
view of its bearing upon the health of the public the due 
registration of plumbers — in order to prevent incapable 
parties practising as plumbers — was a necessity. Up to the 
end of 1894 about eight thousand plumbers have been 
registered — about one-third being masters — all getting their 
diplomas from the London Plumbers' Company,"' 

A Bill to afford Parliamentary sanction for thia Registra- 
tion of Plumboi-s and to create a General Council which 
with the aid of the local councils will be charged with the 
promotion of the Technical Education of the Plumber and 
will exercise control over all whose names are on the official 
E«gi8ter, is at present before Parliament. 

This Bill has received the approval of the principal public 
bodies interested in sanitary improvement, including the 
International Congress of Hygiene and Demography, held 
in London in 1891, the Sanitary Association of Scotland, 
the British Institute of Public Health, and a number of the 
leading municipal corporations in the kingdom. 

As a proof of the earnest spirit in which the movement is 
being prosecuted in one part of the country, it may be men- 
tioned that the Scottish Councils have by joint labours 
produced a set of Model Regulations and Bye-Laws for the 
Plumbing and Drainage Work of Buildings. I 

n will be got on appl^j 

[II tne aifltnot or to tr" "'--'-'-*--' " — 

, _. .e Buildincs. London 

Clerk of tJie Company ia 

lUFgel; duB. 
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Opermtloiis at Uie DiiDgbiHium ID Dnwiug ■ Jjaac Hause in Lipear Pa- 
fptai-ve. lUoslnued by ^j Folding Pluei. By F. O. Fbrguschi. Third 
iWidoD. BvD, board. ... ■"- 

1^- J»cgg5s'BET"EsS',"S'i£;%!/j'.T?S^l 
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BRICKLAYING. General Principles of Practical Bricklaying ; 
Arch Drawing, Culllne, Setline. and Pointing; Paving, Tiling, Sc. By 
Ada« Hamkom.. Willi 68 Wcwilduia. Crown Bvd, cloih .1/6 

BRICK-CUTTINQ AND SETTING. By Adam Hammond. 



BRICKWORK. Embodying the General and Higher Principles 
of Bilcklaying, Cutllngand Setting; wllta Ihe Application oC Geometry to 
Roof Tiling, Ko. ByF. Walkek. Crown 8vq. dotli .1/6 

BR1CK5 AND TILES. Rudimentary Treatise on the Manu- 
tactuie of, Conialning an Outline of the Principles of Biidunaking. Bt 
E. DoBSON, M.R.I.B.A. Additions by C. Tomlibson, F.R.S. lllnstcated. 



BUILDER'S PRICES. See Lockwood's '■ Builder's PriceBoot," 



BUILDING, ART OF. General Principles of Construction, 
Cliataeter, Strength, and Use of Materials, Preparation of SpecificaUoos 
and Estimates. &c. By Edw>rd Dobson, M.lnst.C.E. Fifteenth Edilion, 



BUILDING. 



. Book on Civil and Et:clesiastical Building. By 

lEORETT.Ban., LL.D. Second Edition. Crown Svo, cloth 

4/6; cloth boards, sre 



a the Development, Sale, 



CROSBY LOCKWOOD 4- SOS'S CATALOGUE. 



BUILDINQ CONSTRUCTION (PRACTICAL). A Hand- 

■ ■ - ~ ■ - - , - . , ■ - ,k ot RsfensDcs 



"Bniid:^. " '" """" 



. „ aurham Coilege 

in Tyne. Fourtb Edilion Rcvi»d and EnJaigcd Mednun 



CABINET-MAKER'5 OUIDE TO THE ENTIRE CON- 

STKUCTION OP CABINET WORK. By Richard Citmbau. 
Jlluslraied with Plans, :^«:liaai and Waiting Dnwin^.f. Crown BvD.dalll 
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CARPENTRY, PRINCIPLES OF. A Treatise on ihe Pres- 

^d the ConsiractfoT'of'' Flm", ArchcsrBrfdg<n,''Ri)of5,'"S'itine lro™«nd 
Pnnienlcs of Tinbei, &c., vith DEScriplioDS of Itae kinds of Wool used 
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COMPLETE MEASURER: Selling forth the MeasuEement of 



CONCRETE : ITS NATURE AND USES. A Book for 

Architects, Bi.[ld=r(, Conlrnctors. flod Clwlts af Wnrki. By G. L. SUT- 
CLiFfB, A-R.I.BA. Sscand Editioii, RcviKd and Enlu-Ecd. -^6 »>., with 



CONCRETE, REINFORCED. Seepage 13. 



-DECORATION (ELEMENTARY). As applied 10 Dwelling- 






Mro1h'?£i''rSB. 



J>ECORATION (PRACTICAL). A Guide to the Art of Orna- 
meolal FalDllne. the acrangemant of Colour* in Apsitmeiits, and Ifae 
Principles of DenDrative Design. By Jiiuks W, Facet. Ccown Elvn, 

oioiii .... ajp 



,■' frict BIO- 



DECORATOR'S ASSISTANT. A Modern Guide for Decora- 
livc Anuu and Amueun, Fainnn, Wriicrh Gildeia, &c. Csnliuniag np- 



Decoraiiani, &c. Ninlh Sdilion. CiotvnSv 



CROSBY LOCKWOOD &■ SONS CATALOGUE. 



DRAWINa. Practical Rules tor the Builder and Young Student 
ID AicbilisaaiE. By G, Pine. 4Ii<, cJuLh 7/S 

DWELLINO-HOUSES. Their Erection. Illustrated by a Per- 
spegliVE View. Plans, ELevilions, and Sections of a Pair of Villas, wllh 
lhoSpectlicatlon,Qii3nlitlES,andE9t[niales. By S. H. Brooks. CrovmSvo, 



EMBROIDERER'S BOOK OP OESIQN. Conlainiug Imtials,^ 
EmblemL Cyphers, MonogrAtas, OrnfuneDciU EJofderk £cdtu4siicpj Dtfitxs, 
MediB~^ and Modern Alfdiabeu, mil Nslianai Smblema. CoUecIed br 
F. Dblahotte, and printEd io Calonrs. Oblong loysl 8va, onuuncali 
wiapptr A'«2(0 

FARM BUILDINQS: Their Arrangement and Construction, 
wilb Plans and Estlnialas. Br Pcofessor J. Scdit. Ciowa 8vo, clotb 

2X> 



FORESTRY, PRACTICAL: and its Bearing on the Improve- 

- - - ■■ "S.l.JamPrafHsorof KoTHtry, 

msgcment, al Iht Coilego ol 
ted and Enlarged. Crown Sro, 



Flild Engioeerine, >nd Genual Eslale Uansgcnit 
Arricnllnre, Downlon. Third Bdidon, Revised an ' 
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QLASS STAINING, AND PAINTING ON GLASS. 

From the German of Dr. Gessebt and Ehanusl Otto Frombbrg. WUh 
an Appendix on Tbe An of Enamelling. Crown 8vo, cloth . . 2(6- 

GRAIMNG AND MARBLING. See Van der BnRo's- 



HANDRAILING. A Practical Treatise showing new and Simplo 
Methods. By Geo. Collikcb. Third Edition, iocludlng a Treatise aa. 
Stairbuildlng. Ccown a»o, cloth a/6- 



HBALTH OFFICER'S POCKET-BOOK. A Guide to Sanitaiy 
Practicf and L*w. Fdi Medical Officers of HealUL Saruiaxy Inapectors, 
MembEn of SanilaiT Anifamiliri, gic. By Edhabd f. WlLLOUGBBT. H.D. 
(Lond.). &c. Second Editioo, RevUed and Enlarged, Fcap, avo, leatbef. 

mi 10/8 



I 

to 

P 



ARCHITECTURE, BUILDING, DECORATIVE ARTS, . 



HEATINO BY HOT WATER. Ventilation and Hot Water 

Supply. By Walter Jonks, M.I'M. E. 360 pageA, with 140 lUustraiioiu. 
Mefliun. flvo, dotli JVC SfO 

HEATINO BY HOT WATER. See "Steam and Hot Waier 



HINTS TO YOUNQ ARCHITECTS. By Gbohge Wight- 
wick, Archiieci, Aulhot of "The Palace of Aicbi [educe." &c. Slitb 
EdlllciQ. revised sod enlarged by G. HusxtsBOH Guiluume, Archllect. 



HOUSE-OWNER'S ESTIMATOR; or, What will it Cost 10 

u the Ari;bl'lKtllral Snrvevoi aod BoIldEI. Bt J. D. S1HON. Edjied 1^ 
F. T. W. MiLiin, A.R.I.B.A. Fifth Kdilion. OaclnUj Rtvi«d. Cmwo 
Bto, doth . - A-rf a/6 



HOUSE PAINTING, QRAININO, MARBLING, AND 

SIQN WRITING. With a Course of ElemBntacy Drawing, and 1 CpIIgc- 
Item □{ Useful Reodpls. By E. A. Davideoh. Nialh EdIIion. CDlouced 

Plales. Cr.8vo,elDlh 6/0 

■•• The ahjVE, in clolh boards, strongly boHfuI, B/Q. 



HOUSE PROPERTY. A Popular and I'ractical Handbook t. 
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^^B ILLUMINATION, ART OP. A Primer for the Use of 

^^^B Biginnei?, wilb 11 RudinKDlarr TresiiK on tOe An, Pcicticsl Diiecdoiu 

^^^H Igr ill Eiercise, ind Eiamplee uken from lllumiualed MSS., printed 

^^^H id Gold md ColouiE. By F. Dblahottl New and Ctaeipei EdiiioD. 

^^^H Small tto, omuneauiJ boudi 6/0 

^^^^H Ba ■utiior cbDofBa hom coUectkou iiqc«uLU« tc 4II. ue selected tdlb judgmnii and knonted^ » 



L JOINTS MADE AND USED BY BUILDERS. By W, J. 

I Cbbistv. Wiih i6p Wnodcuis. Ccown flvo.clorti . . ■ W^ 



CROSBY LOCKWOOD S- SONS CATALOGUE. 



LAW FOR ARCHITECTS, BUILDERS, &C. See Everv 



■5 OwH Laiviek. a Handybookof the Principles of Law and EqaitT. 



^^^^BSmi 



;gtili-7 or tBpecLdl intercGI t, 

Ihe Trade DLspuiesAol, igofi; (he.,_ 
', igo;; ihe Small Ksldliigs la ^M 

rfoth.flJBpp." ' ' ■■ " ' \Jiiit PuMUhi, 

•[i,iiido)iiipl«na|inoiiB<i[,,ai>EiiElidilnF. hipUUyinni 






.lOHTNINQ CONDUCTORS, MODERN. An Illustratedl 
SupplBnienI 10 ihe Bepoil of (he l-ighlning KEseacoli Commiuee of jgm, 
wlib Na^BS as 10 Ihe Melhoda of Pioieclion, aad SpeclHcatlanE. & 
KiiiiHGwoRTH Hkeghs, M.lnsl.C.E,, M.1,E.E., HcmiirBry SecreUry 10 
Iba LlebtnlBE Research Commiltee, Author of "American Street Rail. 
" Medtum Bvo, eloth NH 6/6 
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LOCKWOOD'5 BUILDER'5 PRICE BOOK lor 908 

.Vrcbilecis, KiiEmnrs, lud CiHilrac m R. CO ni cd R wn ^3 

Greuly Enlaigod. By Funcib T, W M uc v. 



HaSla* M.I.E.E.~ruU, Ti 
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I'MASONRY. A Practical Guide to the Art of Sione Cutting. 

Compnaing the Cocumicuoa, auung.Oul, aiul WorkinK of Stain, Cicculai 
WorlL Aictiu. fSicbts, Domes, PEndEniina, VanlCa, Tncerf Windawi, &c ; 
IS which are added SupplfmFiiIi nlaling la ItljHlnrr £>Linialing aod 
Quantity SmveyinE, and 10 Building Stones and Marbles, and a GloMary 
uri'etins. Fat tlia Uk of Sludlnts Maions, and Ctarismen. By W. R. 

Eidu^ed. Royal Bvo, gafipp., witl]59 Plain, comptuing over 400 Diagianu. 
,elolh . -^ ^^ ^.^ . ^^ ._ IftI 7/e 



MASONRY AND 5T0NECUTTIN0. The Principles 
MARBLE AND MARBLE ORK NG H 



of 




, fainlDura of mouldrngs) t>f nolalile 
with about yt full pigc plates and 
.clo.h. PetVd.r,^ \ /21;0 



MBASURINO AND VALUINO 




CROSBY LOCKWOOD «■ SONS CATALOGVR. 



PACKING-CASE TABLES. Shouing tlie number of Super- 
Bf W. RicKABDHiti, Timber Bcolier,' Fouitb Ediiion. Oblong ,io. clnib,' 



PAINTING. THE IMITATION of WOODS & MAIIBLE5.I 

As THUBht Hid Prulised by A, R, Vah vet buna jiDd f. Van Dim DUKU, W 
Diimoci oC the Rotterdam Paioiioe lusuiuiion. Roysl folio, cloU, i3} by n 
i:)in. lllnatrated vitb :• [ull-siie CnlonrEd P1u« ; al»> ii nliin Plus, f 
coaipii»in( .St FiguiH. Fif.1, Ediiim -V,/ £1 B,. 
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PAINTING POPULARLY EXPLAINED. By Thou*s 

lOMS GuLLIct, Painter, and John Tikbs, F.S.A, Including Fresco, OH, 
Mosaic, Walec Colour, Waler-Glass, Tempera. Encaustic, Mialatuce. 

Crown 8TO?clo['h''' .* ". ' ° 7' . ^.' - '. "' . '. . gfO 

■.■ Adapltd as a Ptih Boolt at South Ktmiaglon. ^^H 

PLASTERING. A Practical Compendium of Plain and OrD&-^^| 

menial Flakier Work, By W. Ke«=., Crown Bvo, cloth . . . 2/0 ^" 

PLUMBING, STEAM AND HOT WATER HEATING. 

Buiia«, ByJ.J.L»«LilB.'^ Whhaa,llln5[iAl.uni. ,'io,clolh. iftl SMO 

PLUMBING : A Text-Book to the Practice of the Art or Craft of 
Lbe Plumber. Wilb CbapEers upon House Drainage arid VenlUallon. fiy 

ciotb "'"'- "''"*''; '."' . ' '""' '" ?" . "" " ""''■ . ™™ aJa 

PORTLAND CEMENT FOR USERS. By the late HBHRfl 
i'Aya, M.Inst.C.E. Flflb Edlilon. Revised and Enlarged by D. f*' 
BttTi^K, A.M.liat.CM. down Bto, olMh '~ 



Maaoas', PlsatBiera', Plpmbers', Pointers', PapprhMigetB', Gilden*. Smlihi;' 
Carp«nl«ra' and Jnluers* Work. By A. C. Hhatok, Si 
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fUEINFORCED CONCRETE. A Handbook for Architects. 

' Engineer und DmIiHCiors. Uy F. D. Waeun, MassachoKIts IiiiEitule 

if Technology, wiih lllusualions, a?, pages. Crown Svr -'-'■ 
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RF1^^0R^.LD CONCRnF DIAORA^IS o 

E 

H„0. C.RPEMR.. - - = - 

Wood Roofs, For the nse of Working Carpenlers. By Geo. Collihgs. 
Crown Svo, dolh 2/0 

SANITARY WORK IN SMALL TOWNS AND VILLAGES. 

By Charles Sl/iog, A.M.lnsI.C.E. Third Edition, Enlarged. Crown 
Bvo,clolh a/0 

SAW MILLS. Thair Arrangement and Management, and tiie 

SBDomioi ConvDsiin of Timiiei. By M, Poms Bale, M.Insl-Ce. 
Ird EditioD, Rnued. Crown Bvo, cloth 10/6 

ti di4po4tloa of fBw iD^ aiTd thfi [ibe 
LmcalBiDU]iti<tiifotib(lallveiy idlft 



En detadTand the cduih of tba ti^Bn Li at 



CROSBY LOCKWOOD *■ SOfi'S CATALOGUE. 



SEWAOB, PURIFICATION OF: 

ihe SdEBlific PHncipIci of Sewnec PnriiicKI 
I' D By S BKKV BAiimsi M D (Loud ) B Sc M R C S 
Camb ), Fc EW he San lary n u o. Mtd Cfll OfficB Ht» i. o ia« 
Deibrih eCtif B Ld B riE tgeJ wi h »n 

I &a """IdO 



SHORINQ aod s App ca on By G 1 
SPECIFICATIONS IN DETAIL. 

and Enlarged, conlaiomg fi^PP-. ^d a.<=™ 






5PBC1FICATI0NA FOR PRACTICAL ARCHITECTURE. 

A Gpidi to ihe Ai 
irflhc Wcukbv A. B 



m ihe Areliitecl, Engiaeor, SntYeynr, and Bnitdei. Upon tb 



STEAM AND HOT WATER HEATING AND VENTILA-J 



SUPLk'l IlUI MLAsI'KM-jMI M III. i 'ilii. I I m 

tl Archi'ltcl'^'sl.'r'.'^jur £ng.Qet.r.'lu^b«Mcr*'cli^t Bullrttts, Sic By 
J^a-wKiNos Fiflt Edition Crown Bvo, clolh S'S 
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TECHNICAL QUIDB. MEASURER, AND ESTIMATOR. 



^ D«h SDd BUUD5, or BlJ tiies, and OIh« Useful Tab 
a Mcrchanls and Bniideis, By Wiluak Dawsma, 
si Mid Corrscied. Crown 8vo, clolh . . . . 



TIMBER MERCHANT. Being i 

Use of Building Conuaclors, Snrveyors. Bnuaerj, at , compnsing i 
Tables for all purposes connected witb the Timber Trade. Marks of V 
Essay on the Sltenph of Timber, Remarks on the Gtowlh of Timber, &c. By 
W. Richaudsoh. Second Edilion. Fcip. 8vo, cloth .... 3/g 

VENTILATION, A Text-Book to the Practice of the Art of 
VenllliilnK Bulidinss. By W. P. Buchah. With i?o !lluslialions. Crnwn 

VENTILATION. See " Steara and Hot Water Heating and 

VILLA ARCH Tl-LTURE ining a 

R w 1, ODIline 

or of "The 

£ I'l^ III! 

WAThR AN TS PUR F CAT ON ibr the 



i6 CROSBY LOCKWOOD <=- SOtJS CATALOGUE. 

WATER SUPPLY OF T0WN5 AND THE CONSTRUC- 
TION OP WATER-WORKS. A Praciical Treatise tor itiR use of 
Engineers and Sludenls of KugineBring, By W. K. Burton, A-M.InsI. 
C.E., Cormillina Engineer to Ibe Tokyo W^larworks. Thi.d Edition, 



"s-n^s 






A.M.l.aE. RtvLsed EditU 

WATER ENOINEERINQ. 

ofTowBj. JJyC. Su'te, A.M.Insi'.C,E. 

WOOD-CARVINQ FOR AMATEURS. 



WOODWORKING MACHINERV. lis Rise, Progress, and 

EcoDomicsl Convenioii of Timber. tllnsiraiEd with Eiamplei of KKcni 
Deiignt liy Icadine BnElisli, French, ud Aiaericsn Engiooeis. By M. Powis 
Bale, M.Ih^i-C.E., M.I.Mech.K. Second Ediiion, Reviied, with lann 
Additions, lai£e geowd Svo, 44a pp., clotii ...... 9/0 



WEALE'S SCIENTIFIC A TECHNICAL SERIES. 



MATHEMATICS, ARITHMETIC. &c. 

Geometry, Descriptive. J. F. Heather . 
Practical Plane Geomett7. J. F. Ueatiies. . . 
Analytical Geometry. J. Hann * J. B, Yocho. 
Geometry. P&rt I. (Euclid, Bhs. I.— III.) H. Law 
Part II. (Euclid. Boolu IV.. V., VI.. XL, 

XIL). H. Law i/6 

Geometry, in i vol. (Euclid's ElemsnU) . . . 2/6 

Plane Trigonometry, J. H*ira 
Spherical Trigonometry. J. Hahh 

The above 1 vols., bound together . 
Differential Calculus. W. S. B. Woolbocsb 
InleEral Calculus. U. Cox 

Algebra. J. Haddoh 

Key to ditto 1/6 

Book-keeping. J. Haddoit 1/6 

Arithmetic. J. B. Youno 1/6 

Key to ditto ijfi 

Equational Arithmetic W. Hipslev , . . i/e 

Arithmetic. J. Habdon .... 

Key to ditto 

Mathematical Instrument*. Reatbkh k WALUiaLEv a/- 
Drawing & Measuring Instruments- J. F. Hbathbk 1/6 
Optical Instruments. J. F. Heather 
Surveying & Astronomical Instruments. 

Heather 

The above 3 vnln., bound together . 
Mensuration and Measuring. T. Baxbr . 
Slide Rule, & How to Use it. 0. Hoahe 
Measures. Weights, & Moneys. W. 3. B. Woolhossb 
Logarithms, Treatise on, with Tables. H. Law . 
Compound Interest and Annuities. F. Thuhan 
Compendious Calculator. D. O'Gobwas 
Mathematics. F. Camttn . . . ■ 
Astronomy. K. Maim 4 W. T. Ltnh . 
Statics and Dynamics. T. Bakkr 
Superficial Measurement. I. liAWKiNas . 

CROSBY LOCKWOOD ft SON, 7, Stationers' Hall Coun, E,C. 



I 



WBALE'S SCIENTIFIC A TECHNICAL SERIES. 

BUILDING & ARCHITECTURE. 

Building Estates. F. Haitiakd 

Science af Building. E. W. Tarn 

Building, Art of. K. Dobsom and J. P. 

Boole on Building. SirE. Bbckett 

Dwelling Houses, Erection of. S. H. 

Cottage Building. C. B, Allbs . 

Acoustics of Public Buildings. Prof. T. R. Smith 

Practical Bricklaying, A. Uahuohd 

Practical Brick Cutting & Setting. A. Hammonb 

Brickwork. F. WiutsB l/6 

Brick and Tile Making. E, Dobhoh, . . . 3/- 
Practical Brick & Tile Book, Dobhoh & Hammond 6/- 
Oarpenlry and Joinery. T. Tksdoold L E. W. Taen 3/6 

AtloE or 35 plaCea to the above 6j~ 

HandrailJng, and Staircasing. G. Collikos , , s/G 
Circular Work in Carpentry. O. CoLLiNoa . . 3/6 

Roof Carpentry. G. Collinqb a/- 

Oonstruction of Roofs. E. W. Takn . . . 1/6 

Joints used by Builders. J. W. CitRitm 

Shoring. G, H. Blaghove .... 

Timber Importer's & Builder's Guide. R.E. 

Plumbing. W. P, BnoaiN .... 

Ventilation of Buildings. W. P. Bvo&an 

Practical Plasterer, W. Kaiip . 

House-Painting. E. A. Davtdboh 

Elementary Decoration. J. W. Facet . 

Practical House Decoration. J. W. Facet 

Gas-Fitting. J. Black ..... 

Portland Cement for User*. H. Faua ^ D. H. Butli 

Limes, Cements, & Mortars. G. B. Bitfu<eix . 

Masonry and Stone Cutting. E. Dobbon 

Arches, Piers, and Buttresses. W. Blamd . 

Quantities and Measurements. A. C. Bbaton 

Complete Measurer. R. Hortok 

Superficial Measurement. J. Hawktkob 

Light, for use of Architects, E, W. Tahm 

Mints to Young Architects. Wiqbtwiok i Qttillaumi 

Dictionary of Architectural Termt. J. Wbalk 

CROSB7 LOCKWOOD & SON, 7, Stalionfr5' Hall Court 



i 



JUN JOjOdifEDUE 1 



































































































STANFORD UNIVERSITY LIBRARIES 
STANFORD, CAUFORNIA 94305-6004 
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BUILDINQ ft ARCHITECTURE— eontd. 

Architecture, Orders. W. B. Lbsm , , . 

Architecture, Styles. T. T. Biiity . 

The above 2 vols., Iiaijiid together 
Arctiiteclure, Design. E. L. Gabbett 

The above 3 ^o!s., boimii togalher 
Architectural Modelling, T. A. Kiohabdsos . 
Viiruvius" Architecture. J. Gwilt . . 

Grecian Architecture. Lord Abkrdebm . 

The iboTe > yoU-p bonnd togBther ■ ■ 

FINE ARTS. 

Dictionary of Painters. P. Daxyl 

Painting, Fine Art. T. J. GnLLiOK ft J. Times , 

Grammar of Colouring. G, Fibld&E. A. Davidsoi 

Perspective. G. Prss 

Glass Staining & Painting on Glass. 

Music. 0, C. apEKOBR 

Pianoforte Instruction. 0. 0. Spsnobe 



2/6 

5/- 
3/- 
'I- 
'16 
2/6 
1/6 



INDUSTRIAL & USEFUL ARTS. 

Cements, Pastes, Glues, & Gums. H. C. Sta.vdac 

Clocks, Watches, and Bells. Lord Griuthoepe 

Goldsmith's Handbook. G. E. Gbb . 

Silversmith's Handbook, G. E. Gbb 

Goldsmith's & Silversmith's Handbook, 0. E. Oek 

Hall Marking of Jewellery. G. E. Oek 

Cabinet-Maker's Guide. R. BirMEAn 

Practical Organ Building. W. E. Dickson 

Coach Building. J. W. BnsoEsa 

Brass Founder's Manual. W. Graham 

French Polishing and Enamelling. E. Bitmbad , 

House Decoration. J. W. Faok¥. 

Letter-Painting Made Easy. J. G. Badenoos. 

Boot and Shoemaking. J. B. Lbho 

Mechanical Dentistry. C. Hvntbb . , 

Wood Engraving. W. N. Brows. 

Laundry Management 

CROSBY LOCKWOOD 4 SON, 7. Slalionera' Hall Court, E.C. 



